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G-E MOTORS 
PASS ALL TESTS 


Right—One of three powerful Olsen 
testing machines in the engineering 
laboratory at the River Works plant, 
Lynn, Mass. In this laboratory, steel, 
iron, aluminum, and other materials 
which go into G-E motors are regu- 
larly tested. They must meet rigid 
G-E specifications or they will never 
enter a G-E motor. From raw mate- 
rials to the finished product, G-E 
motors are tested at every step along 
the production line, not only to 
make sure that G-E quality is main- 
tained, but also to find new ways to 
raise it still higher. 





LABORATORY TESTS PROVE STRENGTH 
AND RELIABILITY OF G-E MOTORS 


GENERAL ¢2 ELECTRIC 
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A McGraw-Hill Publication e Est. 1882 ¢ Philip W. Swain, Editor 


Boiler-room operation is nothing more nor less than a difficult problem 
in traffic handling. Streams of fuel, air, gas, water and steam flow 
endlessly through steam-generating units, piping and auxiliaries. Prac- 
tically the whole job of the engineer is to keep these streams moving in 
their established paths and at the proper rate. 

Red and green signals won't do the trick —the materials and energy 
concerned are more like wild Indians than a city crowd. Here is one 
field where kindness doesn’t pay; these mobs must be regimented down 
the right alleys, flanked by fences too high to climb over and too strong 
to break down. 

Steam as hot as glowing iron, and pushing its hundreds of pounds on 
every square inch, must be prevented from squeezing past valve seats 
and packings. Water at pressures even higher must be heated and 

shoved into the boiler just fast enough to supply 
the deficit created by the departing steam. Air 
5 and fuel must be coaxed through the right lanes 
i 0 j i e i - a CG 0 m at the right speed. Like snow in the city streets, 
soot must be cleared for heat traffic through 
A = ; ~ 2 tube walls. Hot flue gas must run close to feed- 
UuXi la ri es water in economizers, and to combustion air in 
preheaters, but without mixing or even touching. 
Most difficult of all is the problem of handling 
the traffic in heat units. Here absolute control is impossible; some of the 
B.t.u. will worm through any fence that can be built, while others will 
balk at an open gate. The expert engineer is merely the man who can 
keep more of them in line than can the next best man at this job. 

The sole function of boiler-room auxiliaries is to direct, drive and 
regulate these traffic streams of water, steam, air, gas, dust, dirt and heat. 
We know only too well that the management of highway traffic starts 
with the men who lay out cities and build roads. In the same way, the 
boiler-room operator is utterly dependent on the job done by the designers 
and builders of equipment. 

This job has been well done and is getting better every year. The 
designs pictured in this 24-page section on boiler-room auxiliaries no 
longer fit the textbooks of most recent acquaintance. This is true of all 
parts of the power plant and is one of the reasons why Power's special 
sections are invariably based on latest reports from the field, rather than 
even on the best of reference works, valuable as they are. 

Subjects included in this section are: Feed pumps, water regulation, 
feedwater heaters, deaerators, evaporators, continuous blowdown, econ- 
omizers, air preheaters, soot blowers, draft fans, dust catchers, stacks, 
breechings, water columns, safety valves, blowdown valves, stop and 
check valves, boiler-room instruments. 

Instruments are covered only in regard to their location, while the very 
important subjects of fuel handling, combustion control and feedwater 
treatment are omitted altogether. These are too broad to be covered in 

single articles here; they will be treated in future sections — combustion 
control in April, for example. 

Power's editors hope that this summary of practical, up-to-date informa- 
tion on boiler-room auxiliaries will contribute definitely to the readers’ 
understanding of the best modern tools of the steam-generating job. 
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Boiler Feed Pumps 


@ All but low-pressure heating boil- 
ers are generally supplied with feed- 
water by pumps. When steam pres- 
sures are comparatively low and feed- 
water temperatures less than 212 deg. 
F., feed-pump design and operation 
are relatively simple. Modern boil- 
ers operating at high pressures and 
ratings, with small reserve water- 
storage capacity and feedwater at tem- 
peratures that may exceed 500 deg. 
F., have greatly multiplied the prob- 
lems associated with  boiler-feed 
pump design and operation. 
Boiler-feed pumps may be divided 
into two general classes: reciprocat- 
ing and centrifugal. Reciprocating 
feed pumps are of two general types, 
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Centrifugal pumps 
diffusion type 
{800 r.p.m. 


Centrifugal pumps, volute type| 
Z " r.p.m. 4 ai He 


4,400 


piston and plunger. These may be 
further subdivided into power-driven 
horizontal duplex, horizontal-triplex 
and vertical-triplex ; and steam-driven 
direct-acting simplex and duplex. 

Centrifugal pumps for boiler feed, 
because of the high pressure, are usu- 
ally of multi-stage designs and may 
be either of the volute or turbine 
(diffuser) types. Volute types are 
usually of the horizontal split-case 
design, while the turbine or diffuser 
types may have horizontally or ver- 
tically split cases. 

Service conditions and other fac- 
tors govern selection. The chart, Fig. 
1, shows the fields of application for 
different types of pumps, as defined 
by one company. Of 
course there is no well- 
defined line of demarca- 
tion between types be- 
cause use is influenced by 
conditions, personal opin- 
ion, commercial reasons, 
developments in the art 
and other factors. The 
chart, however, repre- 
sents general economical 
recommendations based 
on a long and extensive 
experience. 
~In the medium-capac- 
ity field, the reciprocat- 
ing and centrifugal types 
overlap. Because of space 
requirements and_ cost, 
the upper limit of the 
reciprocating type has 
been placed at 400 g.p.m. 
Cost and space are not 
the only deciding factors ; 
reliability, time in opera- 
tion, efficiency, feedwater 
temperature and mainte- 
nance costs are also im- 
portant considerations. 
The high efficiency and 
reliability of reciprocat- 


1,600 


Fig. 1—Suggested economic oper- 
ating ranges for reciprocating and 
centrifugal boiler-feed pumps 


Fig. 2—Flow from triplex, single- 
acting and duplex, double-acting 
pumps 


Fig. 3—How volutes of centri- 
fugal pumps are staggered to 
balance radial thrust 





ing pumps for certain conditions 
may justify their use for higher 
capacities than shown by the chart. 
On the other hand, conditions have 
justified centrifugal pumps for lower 
capacities than shown, and there ap- 
pears to be a trend in that direction. 

The choice between power-driven 
and direct-acting, steam-driven types 
depends upon several factors. Power- 
driven pumps cost more than the di- 
rect-acting steam-driven types. Ver- 
tical power-driven designs are more 
compact than horizontal steam-driven 
units. On the water end, both types 
have equally high efficiency, but un- 
less all exhaust steam in the plant is 
used for water-heating and process, 
the motor-driven pump will have 
much the higher over-all economy. 
Steam-driven pumps are highly re- 
liable, require very little maintenance 
and where operating economy is not 
a factor, should be considered. Their 
low first cost and reliability make 
them ideally suited for standby serv- 
ice. 
A triplex single-acting pump gives 
a more uniform discharge than a dou- 
ble-acting duplex type, and in this re- 
spect the power-driven pump also has 
an advantage over the steam-driven 
duplex design. However, for a given 
size pump and speed the double-act- 
ing duplex will deliver 33% more 
water. These features will be made 
clear by Fig. 2, which shows one com- 
plete cycle of operation of each pump. 


CENTRIFUGAL TYPES 


Most medium and large-size, mod- 
ern boiler-feed pumps are centrifugal 
types. Because of the large capacity 
of many pumps and the high pres- 
sures and temperatures at which they 
operate, they present many difficult 
design problems. As boiler sizes and 
pressures increase, the power required 
to drive feed pumps increases, until 
some require a drive of 1,500 hp. or 
more. With interstage heating, water 
temperature through the pumps may 
exceed 500 deg. F. The problem of 
maintaining axial balance of the rotor 
at these pressures becomes more dif- 
ficult, as does also the problem of 
preventing leakage through the casing 
and running joints and along the 
shaft. The high pressures and tem- 
peratures require extreme care in de- 
sign to prevent distortion of the cas- 
ing and other parts. 

Fig. 4 shows a pump that has been 
used successfully for pressures up to 
1,600 lb. and for water temperatures 
around 300 deg. F. Impellers are of 
the single-suction type and the pump 
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shown has 7 stages. Beginning at 
the suction on the left, water flow 
from one impeller to the next is easily 
followed. Because impellers are of 
the single-suction type and all face to- 
ward the left, there is an axial thrust 
in that direction that is provided for 
by a leakage joint past a balance mem- 
ber back of the last impeller on the 
right. Leakage from this joint is bled 
back to the suction of the first im- 
peller by a pipe connected between 
openings A and B. During opera- 
tion the rotor automatically takes a 
position at which inflow into the bal- 
ancing chamber just maintains a pres- 
sure sufficient to counteract the unbal- 
anced thrust on the impellers. 

When started, the pump is dry and 
this hydraulic balance is inoperative. 
During this period a spring-loaded 
thrust bearing on the outboard end of 
the shaft prevents metal to metal con- 
tact of the balancing parts. When 
the pump is handling water, the bal- 
ancing disk takes charge and the ball 
thrust bearing is forced away from 
the thrust collar. 


BALANCING DRUM 


In the 6-stage pump, Fig. 5, like 
that in Fig. 4, all impellers are of 
the single-suction type and face in the 
same direction. The suction is on the 
right and the flow of water through 
the pump can be easily followed by 
the arrows. All impellers except the 
one in the last stage are surrounded 
by a stationary diffusion ring. In the 
last stage to simplify construction the 
diffuser ring has been omitted, as this 
can be done without sacrificing effi- 
ciency. 

Hydraulic balance is obtained by 
means of a flanged balancing drum 
which rotates within a stationry sleeve 
beyond the last stage. The total 
thrust due to the unbalanced area of 
all the impellers is neutralized by the 
action of the liquid under discharge 
pressure operating against the inside 
face of the drum flange, and liquid 
under suction pressure on the drum’s 
outer face. | 

Supplementing the hydraulic bal- 
ancing device is a Kingsbury thrust 
bearing to maintain longitudinal align- 
ment of the rotor and to take care of 
such thrust as may be set up by wear 
or abnormal operating conditions. 

The pump of Fig. 6 is designed 
especially for pressures of from 1,000 
to 1,800 lb. and for water tempera- 
tures up to over 500 deg. F. It is of 
the single-suction impeller, diffuser- 
type with the casing barrel a forged- 


, Spring-loaded ball 
thrust bearing 


FIG.4 


Hydraulic balancing drum, 


Forged-steel — 
casing barrels, 


aan 


steel cylinder, to eliminate all hori- 
zontal joints. The suction and dis- 
charge heads of the barrel are also of 
forged steel with the necessary drilled 
passages for the balancing disk and 
jacket cooling water. 

Axial thrust is primarily taken on 
a forged-steel balancing head and disk 
faced with Stellite. A relief pipe con- 
nects the discharge chamber of the 
balancing disk back into the suction 
chamber of the pump, so that the 
pressure on the packing never ex- 
ceeds suction pressure. 

A Kingsbury thrust bearing on the 
outboard bearing supplements the bal- 
ancing disk to take any thrust not 
absorbed by the latter. The shaft 
bearings are forced lubricated and the 
oil for all bearings is cooled in a 
combination reservoir and cooler at- 
tached to the outboard bearing, In 
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Fig. 4—7-stage split-casing 
and 300 deg. F. Fig. 
on all but the last stage, 


and is good for 1,800 lb. and over 500 deg. F. 


addition to this the inboard bearing 
is water cooled and is provided with 
two oil rings as an auxiliary oiling 
device. The stuffing boxes are also 
water-jacketed to keep their temper- 
ature within limits that are safe for 
the packing. 

Several designs of pumps have been 
developed in which the impellers are 
theoretically in hydraulic balance as to 
axial thrust. One of these using 
double suction impellers is shown in 
Fig. 7. This design has a volute 
case, split horizontally to make its 
interior readily accessible, and dou- 
ble-suction runners. Each stage con- 
tains a spiral volute surrounding the 
runner. Between stages the liquid 
flows from the volute into a long dif- 


pump suitable for 1,600 lb. 
5—6 stage pump with diffusers 
which has a simple volute 
Fig. 6—This 6-stage pump has a forged-steel casing 














fusion nozzle and then into a return 
bend to the inlet passages of the fol- 
lowing stage. Beginning at the first 
stage on the right the flow of water 
from one stage to the next may be 
readily followed by the arrows. 
Any unbalanced thrust is taken care 
of by a thrust bearing of the Kings- 
bury or the ball type. The thrust 
disk dips into the oil in the bearing 
reservoir and acts as a viscosity oil 
pump to supply oil to the thrust bear- 


Fig. 7—Axially hydraulic balance is obtained in this 
pump by using double-suction impellers. Fig. 8—In 
this 5-stage pump, axial hydraulic balance is obtained 
by reversing the impellers and a central shaft bushing 

Fig. 9—Impellers and volutes of this pump are 
arranged to give axial and radial hydraulic balance 
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ing. This bearing is air cooled by a 
fan on the end of the shaft. 

Axial hydraulic balance is obtained 
in the 5-stage pump with single suc- 
tion impeller, Fig. 8, by arranging 
two impellers with their suction fac- 
ing in one dicertion and three in the 
opposite direction and a central shaft 
bushing, B. This bushing is so pro- 
portioned as to make the product of 
pressure times area equal in each di- 
rection axially. An emergency, aux- 
iliary ball thrust bearing is provided 
of sufficient size to carry the unbal- 
anced load continuously should an 
impeller become choked with foreign 


fe 
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material. The suction is on the left 
and after the water passes through 
the first two stages it passes through 
a connection to the third stage suc- 
tion on the right. This gives second- 
stage pressure only on the high- 
pressure stuffing-box packing. 

The volute-type, 6-stage pump, Fig. 
9, is so designed that not more than 
one stage pressure exists on the high- 
pressure stuffing box or across any 
of the leakage joints between stages. 
It is also hydraulically balanced ax- 
ially and radially. Discharge from 
the first stage on the left is carried 
through a connection between 1 and 
1 to stage 2 on the right. From 
stage 2 the discharge is carried 
through an overhead connection to 
stage 3. A bottom connection be- 
tween 2 and 2 leads to stage 4 and 
from stage 4, flow is led to stage 5 
by another overhead loop. The vol- 
ute of stage 5 connects to the suction 
of stage 6. This arrangement has 
half of the impeller suction facing 
in one direction and half facing the 
other to give hydraulic axial balance. 
It also keeps the pressure on the high- 
pressure stuffing box to that devel- 
oped by one stage. 


RADIAL THRUST 


From the cross-sections of the vol- 
utes it will be seen that the large part 
of the volute is at the top of the 
casing on some stages and on the 
bottom on others. Staggering of the 
volutes equalizes the radial thrust on 
the impeller shaft. How the volutes 
are staggered will be made clear by 
Fig. 3, where volute B is shown 
turned through 180 deg. from volute 
A. If the radial thrust produced by 
volute A is upward, then that of B 
will be downward and one neutral- 
izes the other. 

Several other internal arrange- 
ments of centrifugal pumps have been 
developed in this country but space 
precludes a discussion of them here. 
Many design features of those shown 
have been omitted for the same rea- 
son. The cross-sections, Figs. 4 to 
9 do, however, give a fairly general 
idea of the design of high-pressure, 
boiler-feed pumps. 

Many factors influence the satis- 
factory operation of  boiler-feed 
pumps handling hot water. None, 
however, is of greater importance 
than the suction head on the pump. 
This problem is one that has many 
ramifications and cannot be compre- 
hensively discussed here because of 
space limitations. 
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Feed Heaters, Deaerators, 


Evaporators 


@ Hot feedwater lengthens boiler 
life and cuts maintenance. This jus- 
tifies feedwater heating, even where 
(as is rarely the case) live steam 
must be used. Heating by steam 
otherwise wasted (e.g. excess ex- 
haust) saves 1% of fuel for each 


ll-deg. temperature rise and _ in- 
creases boiler capacity the same 
amount. With bled steam, or any 


steam which could find other use for 
power or process, the net fuel saving 
is less than 1% for 11 deg. Yet 
bleeder heating, while showing less 
fuel saving per degree, generally 
gives a substantial total saving be- 
cause of the large temperature rise it 


Floating 
heads ~ i 
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makes practicable. In fact, the re- 
generative heating cycle with several 
bleed points gives the best possible 
over-all plant efficiency. 

Noncondensing power plants of 
institutions, buildings and small fac- 
tories generally use a single feed 
heater supplied with steam at 1 to 
5 Ib. gage and delivering water at 
200 to 220 deg. F. Large industrials 
frequently heat in two or more stages. 

“Closed”’ and “open” are the two 
main classes of heaters. Closed heat- 
ers transmit heat through tube walls. 
Open or “direct contact” heaters mix 
water and steam, the steam condens- 
ing in the water it heats. 


Fixed tube sheet 
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head cover 


Partition 


Closed heaters avoid all contamina- 
tion by lubricating oil in exhaust. 
Open-heater makers, however, claim 
complete protection by oil separators. 
Open heaters bring water closer to 
steam temperature (generally within 
2 deg.) and also remove most of the 
dissolved gases if well vented. Com- 
mercially complete gas removal is 
accomplished by proper design, and 
the open heater then becomes a “de- 
aerating heater.” 


CLOSED HEATERS 


Forms of closed heaters are innu- 
merable. Steam may be in tubes or 
outside. Tubes may be straight, 
bowed, coiled, U-shaped. Tube sec- 
tions may be circular or crimped. The 
water may flow through tubes in one 
or several “passes.” Designs must 
allow for shell and tube expansion, 
shell and joint tightness and strength, 
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head. Fig. 
Fig. 3—High-pressure heater, 
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OPEN HEATERS, DEAERATORS 
open heater. Fig. 12—Coil for 
Parallel-flow deaerating heater. 

heater with bed of copper coils. 
flow deaerating heater. 


Fig. 11—Pan-type 
Fig. 14. Fig. 13— 
Fig. 14—Deaerating 

Fig. 15—Counter- 
Fig. 16—Spray deaerator 


and tube cleaning and replacement. 

Closed heaters (also open heaters ) 
may be connected for either “induc- 
tion” or “thorofare’” operation. In 
the former no steam leaves the heater 
except for venting. Condensation 
draws in only as much steam as is 
needed to heat the water. The thoro- 
fare connection is used chiefly in non- 
condensing plants having a large ex- 
cess of low-pressure steam over feed- 
heating requirements. The entire sup- 
uly of l.p. steam passes to the heater. 
Some condenses to heat feedwater, 
the rest passes through to process or 
building heating. “Thorofare” opera- 
tion therefore requires a heater de- 
signed with ample space for flow of 
the steam quantity involved in the 
particular application. 

The straigat-tube closed heater in 
Fig. 1 is a 2-pass unit with floating 
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head (left) to take care of expan- 
sion. Tubes are expanded into both 
fixed and floating heads. The left-end 
enlargement of outer shell reduces 
size and cost of shell body and per- 
mits tubes to hug the shell. The 
disadvantage is the impossibility of 
removing tubes as a unit with water 
head. Cross baffles guide steam and 
support the tube weight. The 4-pass 
heater, Fig. 2, rolls the tubes in 
sheets and takes up expansion by a 
flexible “bellows” ring in the shell. 

In most cases, “high-level” bleed- 
er feed heaters are subjected to 
pressure above boiler pressure on 
the water side. With traditional de- 
signs, their water boxes, therefore, 
require heavy heads, heavily bolted. 
At least two makers have developed 
ingenious head-locking devices to 
take pressure load off the bolts and 
also simplify sealing. One (Figs. 3 
and 5) locks the head with inserted 
shear pieces FE. Pressure load, re- 
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ceived by flexible metal diaphragm 
C, is transmitted directly to pressure 
block B, and then through shear 
pieces to the forged water box into 
which tubes are rolled. The gasket, 
also, is relieved of pressure load and 
has only to maintain a tight joint. 

Another locking system (Figs. 4, 
6 and 7) uses a head cover notched 
like an artillery breech block, but 
without screw thread. The head, in- 
serted and turned the width of one 
projection, is locked against the 
force of the water pressure. Sealing 
for tightness is accomplished inde- 
pendently by the small ring gasket 
(Fig. 7). This external gasketed 
joint (held in place by two concen- 
tric rings and light bolts) can be 
reached without disturbing the heavy 
pressure plate. Leakage is visible. 
Note (Fig. 4) that the lower head 
is floating and sealed in the same 
manner as the stationary head. In- 
termediate-pressure heaters of this 





line use a normal bolted-head cover, 
sealed by an elliptical soft-steel 
gasket clamped between V-shaped 
grooves (Fig. 8). 

A typical coil heater, designed for 
low-pressure work and for “thoro- 
fare” operation, is shown in Fig. 10. 
Large steam passages and exit ex- 
haust lines handle heavy steam flow. 
Fig. 9 details the screwed union joint 
used in Fig. 10. 


OPEN HEATERS 


As has been pointed out, the open 
heater today is intimately identified 
with deaeration. All open heaters 
properly vented deaerate consider- 
ably. For most purposes open heat- 
ers should also be deaerating heaters, 
and can be at slight additional cost. 
Many deaerating heaters pass steam 
through a nest of trays over which 
the water cascades. Some are 
parallel-flow, some counterflow, and 
the makers of each type claim defi- 
nite superiority. For counterflow 
(water down, steam up) better mix- 
ing is claimed and it is pointed out 
that the water leaving is brought in 
contact with the purest (incoming) 
steam. The makers of the parallel- 
flow type claim that parallel flow is 
the only way to get surface agitation 
of the water without disturbing water 
distribution; that the steam, flowing 
in the same direction, accelerates the 
water flow; that eddies, pocketing 
and backflow are avoided and _ that 
lower steam-flow areas permit much 
greater total length of weir edge for 
cascading. Ample venting, they say, 
makes harmless any oxygen in the 
steam contacting the exit water. 

The heater shown in Fig. 11 is a 
standard design without special de- 
aerating features. Equipped with re- 
movable steel pans, this heater is 
particularly designed to handle water 
high in suspended solids and carbon- 
ate hardness. 

Fig. 13 shows a parallel-flow de- 
aerating heater. Entering water is 
sprayed upward, mixing with jets of 
steam from the perforated head 
plate. Water then cascades through 
the first tray stack and is there 
brought to steam temperature. The 
lower tray stack is solely for de- 
aeration, mechanically removing the 
minute air bubbles released from 
solution in the heating section. The 
inner compartment, of corrosion- 
resisting steel, protects the shell from 
the action of undeaerated water. 

The basic principle of all open- 
heater deaerators is that water at the 


steam, cannot retain gas in solution. 

In the counterflow type, Fig. 15, 
steam enters below through the oil 
separator and passes upward, first 
through a stack of deaerating trays, 
then through heating trays. Vented 
steam goes on up the vent condenser. 
A feature is the return of vent con- 
densate to deaerator. 

Fig. 14 shows a radical departure 
from the tray construction. Heating 
and deaerating beds are filled with 
thousands of multiple spiral springs 
of hard copper upon which the water 
rains from a perforated tray at the 
top. These coils (Fig. 12) run 620 
to the cubic foot. The unit operates 
counterflow. 

Another new development in de- 
aeration is the spray-type deaerating 
heater, exemplified by Fig. 16. The 
unit pictured has been tested up to 
520,000 lb. per hr. Steam, flowing 
from the atomizer as a high-velocity 
sheet jet, picks up water preheated by 
the upper sprays and completes de- 
aeration. Spray deaeration permits 
large capacity in small space. Applied 
to hot-process softeners, it permits 
deaeration within the head of the 
sedimentation tank and _ thereby 
avoids scale deposits on trays. 


EVAPORATORS 


The chief power application of 
evaporators is in production of dis- 
tilled makeup water in condensing 
plants. Evaporators, like heaters, 
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have innumerable forms, but only a 
few can be shown here. The normal 
power evaporator consists of a bundle 
of tubes containing the heating steam 
immersed in a drum of the water to 
be evaporated. Tubes may be straight, 
U-shaped or coiled. Steam dome and 
dryer are often provided to avoid 
carryover of the concentrated liquor. 

The grid-coil unit (Fig. 17) uses 
non-ferrous multiple coils, each sec- 
tion flat and attached to the top and 
bottom headers by couplings for easy 
removal. All coils are alike. The com- 
plete assembly, attached to the front 
head, can be pulled out on permanent 
rollers for inspection or cleaning. 

Vapor may be returned to the steam 
system at a lower-pressure point. 
Otherwise it must be condensed in a 
“distilling condenser.” Types are 
shown in Figs. 18 and 19. 

Distilling condensers, like closed 
heaters, require provision for expan- 
sion and contraction. This may be 
accomplished by the U tubes of Fig. 
18, by the spiral-coil construction of 
Fig. 19, by bowed or bent tubes, and, 
sometimes, by floating heads or ex- 
pansion joints in the shell. 

The bent-tube evaporator in Fig. 20 
uses an internal steam separator to 
avoid a steam dome. 

At the request of the manufacturer, 
it is noted that equipment shown in 
Figs. 4, 6, 7, 8 and 20 is patented. 

EVAPORATORS Fig. 


U-tube distilling condenser, 
ing condenser. 


17—Grid-coil unit. 


Fig. 19—Single- 
Fig. 20—Bent-tube evaporator 
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Feedwater Regulators 


@ Why feedwater regulation? 85% 
of all boiler accidents are traceable to 
failure of the human element, so feed- 
water regulators supplement the vigi- 
lance of boiler operators. While the 
primary function of mechanical reg- 


Figs. 1, 2, 3 and 4—Elementary diagrams showing 
types of regulator-actuating mechanisms. Fig. 5— 
Harp-shaped expansion tube. Fig. 6—Regulator with 
integral excess-pressure regulation 
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ulation is to stabilize boiler-water 
level within safe limits, it has other 
features that influence over-all plant 
economy favorably. 

Contrasted with the ups and downs 
of hand control, regulators, within 
certain limits, change rate of feed for 
each load change. There is little in- 
terference with boiler steaming rate. 
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Drum pressure and furnace condi- 
tions are more uniform, and load- 
swapping between boilers is mini- 
mized. This improves boiler efficiency 
and increases thermal capacity with 
variable loads. Controlled water level 
reduces the possibility of carryover 
and assures drier steam and a higher, 
more constant superheat. Since rate 
of feedwater flow is more nearly in 
line with boiler requirements, unnec- 
essary variations are avoided. This 
improves efficiency of water softeners, 
boiler-feed pumps, feedwater heaters, 
and economizers. 

No one type of regulator can meet 
all the varying demands of modern 
operating practice. Some boilers re- 
quire a regulator feeding according 
to rate of steam flow. The great ma- 
jority can best be handled by regula- 
tion from water level alone. With 
large modern boilers, combinations 
are often used. 

Feedwater regulators have met so 
many severe demands that their limi- 
tations are often overlooked. It is 
easy to say that the regulator should 
supply feedwater at the same rate 
steam is leaving the boiler and that 
this will assure constant water level. 
Level, however, is a volumetric meas- 
use, affected by specific gravity of 
the mixture of steam and water. 
There can be no constant volume for 
a given weight, because proportions of 
water change with every variation of 
load. 

With boilers having large drum 
water-storage space, control is affec- 
ted very slightly by this swelling and 
shrinking. On the other hand, boilers 
with comparatively small water-stor- 
age space and operated at high ratings 
must have a control which closely 
parallels steam flow with water flow 
and at the same time varies water 
level rating as a precaution against 
high or low water. 

Actuating elements of feedwater 
regulators can be classified into three 
general types: metal thermostats, va- 
por generators and positive-displace- 
ment mechanisms. 

Operation of the metal-thermostat 
type is visualized in Fig. 4. Sloping 
metal tube A is mounted outside the 
boiler so that equal portions of its 
length are above and below the de- 
sired drum-water level. The tube 
is connected to the boiler with equal- 
izing piping so that the lower end 
contains water and the uper end 
steam. Always in tension, it is an- 
chored at its lower end in a rigid 
steel frame B. The upper end, free 
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to expand, is linked to the water- 
regulating valve by bell-crank C and 
strut D. Water level can be varied 
by adjusting nuts at the anchorage. 

Because of radiation from con- 
necting piping, water in the tube is 
at a lower temperature than the steam. 
As a water level drops, more steam 
enters the thermostat tube, causing it 
to expand. As water level rises, the 
tube contracts. This movement, mag- 
nified by bell-crank leverage, oper- 
ates the feed-control valve either di- 
rectly through linkage or indirectly 
by positioning a pilot valve controlling 
a fluid which actuates a diaphragm, 
bellows or piston. With mechanical 
linkage, a spring member protects the 
regulator from undue strain when the 
valve is closed and the tube con- 
tracted. Fig. 5 shows a pilot-valve- 
controlled regulator with a _harp- 
shaped thermostat in which steam 
controls the diaphragm-operated wat- 
er-regulating valve. 

The vapor-generator regulator, Fig. 
2, operates because volume of a given 
weight of low-pressure steam is 
greater than that of the water from 
which it is made. This generator 
consists of two tubes, the outer one B 
having fins for cooling and the inner 
one A connected to the drum with 
one end above and the other below 
desired water level. A closed system 
containing water is formed by the 
annular space between the generator 
tubes, the connecting copper tubing, 
and a diaphragm or bellows operating 
the feed-regulating valve. 

Before steam is turned into the gen- 
erator, the closed system is entirely 
filled with water. When the regula- 
tor is placel in operation, heat from 
the steam in the upper portion of 
tube A causes the surrounding water 
to flash, forcing water out of the an- 
nular space and putting pressure on 
the diaphragm or bellows. This com- 
presses the spring and opens valve D. 

Volumes in the closed system and 
ratios between diaphragm or bellows 
area, vapor pressures and force re- 
quired to compress the springs are so 
proportioned that a slight increase in 
pressure causes a large opening of the 
feed valve. If steam demand de- 
creases and water level tends to rise, 
cold water rises in the inner genera- 
tor tube. This cold water, plus radia- 
tion from the fins on the outer tube, 
causes steam to condense in the an- 
nular space, reducing generator pres- 
sure and allowing the spring to close 
the valve. 

In another form 


of vapor-pres- 
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sure regulator, Fig. 1, the moisture 
picked up by steam flowing through 
the sampling pipe varies with water 
level. This in turn varies the pres- 
sure in an orifice-equipped element 
chamber which is connected to a 


diaphragm-operated water-regulating 
valve. 












[ad a) 


The direct-acting water-level type, 
Fig. 3, consists of a chamber and dis- 
placement body arranged so that 
change of water level positions the 
displacement member directly. 

If feedwater regulators are to work 
satisfactorily, variations in differential 
pressure across the water-regulating 
valve should be avoided. Such varia- 
tions will eventually change boiler- 
water level, which in turn changes 
valve opening. This has an undesira- 
ble effect on boiler load. 

Fig. 7 shows excess-pressure reg- 


Fig. 7—Pump governor ahead of pump. Fig. 8—Gov- 
ernor in water-discharge line. Fig. 9—Excess-pressure 
regulator just ahead of feedwater-regulator valve. Fig. 
10—Oil-relay-operated excess-pressure regulator. 
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ulation by control of steam flow to 
the pump. This method must necess- 
arily be used on steam-driven recipro- 
cating pumps and is often used to 
control turbine-driven centrifugal 
pumps. Variable-speed motor-driven 
pumps are governed by using a regu- 
lator to operate the speed-control rhe- 
ostat. Constant-speed pumps require 
the regulator to be placed on the 
water-discharge side of the pump, as 
in Fig. 8. 

Regulation at the pump has a num- 
ber of limitations. The pressure at 
the inlet of a feedwater regulator is 
pump-discharge pressure minus static 
head and friction loss in lines and 
interposed heaters. Friction losses in 
the feed lines may also vary between 
boilers. Pump governors are inade- 
quate under these conditions and in- 
dividual excess-pressure regulators at 
each feedwater regulator must be used 
as in Figs. 6, 9, and 10. Combinations 
of pump governors and individual ex- 
cess-pressure regulators are often 
used to avoid excessive throttling of 
the individual valves. 

In addition to excess-pressure regu- 
lation, large modern boilers require 
much closer regulation of boiler-water 
level. Fig..11 is a 2-element control 
governed both by water level and 
steam flow. The steam-flow thermo- 
stat is connected across an orifice so 
that as load increases, the higher pres- 
sure on the boiler side forces water 
out of the tube, permitting the feed 
valve to open. As load decreases, 
water level in the tube rises and closes 
the valve. The water-level thermostat 
is connected to the boiler in the usual 
manner. If there is no change in 
level, the valve is under the sole in- 
fluence of the steam-flow thermostat. 
When level changes, the necessary 
compensation is provided by the 
water-level thermostat. 
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In Figs. 12 and 13 are shown 3- 
element controls that balance feed- 
water input against steam output with 
compensation for changes in water 
level under varying load conditions. 

The system, Fig. 13, operates in the 
following manner. As boiler load in- 
creases, the pressure drop across the 
superheater increases, compressing the 
sylphon bellows in controller A. 
Movement is transmitted to the pilot 
valve, which opens the control valve 
wider and increases flow of water. 
With increased water flow, the pres- 
sure drop across the economizer in- 
creases. The sylphon in controller B 
is compressed, and the movement re- 
stores the pilot valve to neutral. The 
two controllers are thus in equilibrium 
and water flow exactly balances steam 
flow. When steam flow decreases, 
operation is reversed. Regardless of 
load, steam and water flow are bal- 
anced. 

Fig 12 shows another type of 3- 
element regulator. Each of the three 
elements (water level, water flow and 
steam flow) are meas- 
ured by metering ele- 
ments which control free- 
floating pilot valves. Ele- 
ments are mechanically 
connected so that the 
pilot valve is not moved 
as long as steam and air 
flow are equal. In case 
these factors cease to be 
equal, pilot-valve posi- 
tion is changed, increas- 
ing or decreasing loading 
pressure to the upper 
chamber of the special 
relay. 


Fig. 11—2-element water- 


level regulation. 


Figs. 12 and 138—3-element 
regulation. 
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The effect of changes in boiler- 
water level is also carried to the spe- 
cial relay in terms of air-loading 
pressure. Changes in relay loading 
pressure govern the opening of the 
piston-operated feed valve. This valve 
is arranged so that no movement takes 
place in the event of air-pressure fail- 
ure. 

The special relay serves first as an 
averaging relay to balance the air- 
loading pressures set up by water- 
level recorder and steam-flow, water- 
flow recorders, and second as a de- 
vice which narrows the geared range 
of controllers to such an extent that 
they return to a neutral position re- 
gardless of the rate of steaming. 

These 3-element systems may be 
adjusted for a constant or variable 
boiler-water level. A variable level, 
particularly in the cases of relatively 
low-pressure boilers with rapidly 
changing loads, counteracts swell and 
shrinkage. A high level carried at 


high ratings provides for a shrinkage 
which would accompany loss of load. 
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Fig. 1—What happens with manual blowdown. Fig. 2— 
Continuous blowdown with low-heat-level heat recovery 


@ Intermittent blowdown tends to 
erratic feeding and is unfavorable 
to efficient heating of the feedwater. 
Ordinarily the heat in the blowdown 
water is lost. A low average concen- 
tration must be maintained to avoid 
concentrations building up beyond 
safe limits before boilers are blown. 
This wastes heat, water, and water- 
treating chemicals. As shown in the 
typical curve, Fig. 1, continuous 
blowdown enables the carrying of a 
far more uniform and satisfactory 
concentration. 

When is continuous blowdown 
justified? In general continuous 
blowdown with some means of heat 
recovery finds its greatest application 
in plants where makeup water is a 
large part of the total boiler feed, 
particularly if make-up water is 
high in mineral solids. The blow- 
down to insure proper steaming may 
amount to as much as 5 to 10% of 
the water fed. 

As the orifice for continuous blow- 
down is restricted, this method can- 
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not be depended upon for the re- 
moval of large particles of scale. 
It is still necessary to open the bot- 
tom blowoff valves occasionally to re- 
move solid material. Blowoff water 
is therefore drawn from an upper 


drum rather than from the mud- 
drum. As in Fig. 2, the continuous- 


blowdown pipe is usually at a level 
only slightly below the low working 
level of the boiler and at a point in 
the drum where it will remove the 
highly concentrated boiler water. 

Continuous-blowdown systems con- 
sist usually of the sampling pipe, 
some form of measuring orifice, and 
flash tanks or heat exchangers or 
combinations of the two to effect heat 
recovery. The use of and type of 
heat-recovering equipment and _ its 
location in the system depends upon 
available exhaust or bled steam in 
plant heat balance. 

Fig. 4 shows a complete system 
with flash tanks to recover part of 
the heat in blowdown water as flash 
steam, reducing makeup and _heat- 
transfer surface in the exchanger. 

Fig. 2 shows a system utilizing a 
heat exchanger alone. Quantity of 
water blown off from each boiler 
is controlled by float valves in boxes 
equipped with metering orifices. 

In Fig. 5 is shown a system hav- 
ing individual boiler blowdown 
valves controlled by direct connection 
to the feedwater regulator. This pro- 
portions the quantity of blowdown 
from each boiler in accordance with 
its share of the total feedwater. A 
main blowdown regulator controlled 
by an orifice in the makeup water 
line governs the total quantity of 
blowdown from all boilers in pro- 
portion to the quantity of makeup 
water added to the system. Heat 
recovery is in two stages—the high- 
temperature stage using boiler feed- 
water and the low-temperature stage 
cold makeup water as the cooling 
medium. A blowdown meter meas- 
ures total quantity of blowdown. 

Depending upon plant conditions, 
it may be desirable to use a decon- 
centrator, Fig. 3. This device sep- 
arates insoluble or suspended mat- 
ter from a continuously bypassed 


portion of the boiler water and re- 
turns clarified water to the boiler. 
Precipitated sludge is removed peri- 
odically by opening a drain valve. 
This greatly lessens the quantity of 
blowdown required. In some in- 
stances it may be economical to use 
deconcentrators to control suspended 
solids and continuous blowdown with 
heat recovery to hold dissolved solids 
below the critical value. 


Fig. 3—Typical deconcentrator. 
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Economizers 


@ The largest loss in boiler operation 
is the heat in the dry flue gas—there- 
fore decreasing its loss should receive 
first attention in any effort to improve 
efficiency. Improving combustion 
conditions and decreasing excess air 
will help, but there is a limit to the 
saving that can be made in this direc- 
tion. To go beyond this, heat-recov- 
ery equipment has to be installed. 
Heat recovered from flue gas may 
be used either to heat water fed to 
the boiler or to heat combustion air. 
The first is accomplished by the 
economizer, the second by the air 
preheater, discussed in the next 
article. 

For every 10 to 11 deg. increase 
in feedwater temperature obtained 
by decreasing flue-gas temperature, 
there results an increase of 1% in 
boiler efficiency. For equal incre- 
ments in efficiency, the economizer 
is higher in first cost than the pre- 
heater, hence is more difficult to 
justify on an economic basis. This is 
particularly true for low-pressure 
plants where the feedwater tempera- 
ture rise is limited, hence possible 
savings are small. High cost of fuel 
and high load factor are conditions 
that tend to justify economizers. 

For higher pressure, over about 


bent-tube economizer. Fig. 2— 
return-bend economizer with fins welded 


Fig. 3—Continuous-tube integral economizer 


Boiler drum 


400 lb., the economizer installation 
is easier to justify, and over about 
1,000 Ib. it is practically a necessity 
to modern boiler construction. 

The amount of surface installed 
varies with each plant and must be 
worked out, together with the plant 
feedwater heating cycle and the econ- 
omies dictated by local conditions. 
For high-pressure plants the econ- 
omizer surface should be sufficient 
to reduce the flue gas to such tem- 
perature that the temperature of the 
air leaving the preheater will not be 
too high for the combustion equip- 
ment. For low-pressure plants, the 
economizer must not reduce flue-gas 
temperature below the dewpoint, or 
corrosion of the tube surface and 
ducts at the cold end is likely to 
occur. 

For a given boiler surface, the 
economizer will increase generating 
capacity. Or, for a required evapora- 
tion, an economizer will decrease the 
necessary boiler surface. Economizer 
surface costs less than boiler sur- 
face, so the tendency in high-pres- 
sure boilers is to decrease boiler sur- 
face to a minimum and install large 
economizers. This should not be over- 
looked in deciding whether or not to 
install an economizer. 

Economizers may be classified in 
two general types, bent-tube and 


Economizer, 


Economizer inlet 





straight-tube. In both classifications, 
a considerable variety of arrangement 
and detail exists. The bent-tube type, 
Fig. 1, consists of an upper and a 
lower drum into which tubes are 
rolled as in a 2 drum, bent-tube boiler. 
Water is fed to the bottom drum and 
leaves from the top drum, either 
through a single pipe or through 
tubes rolled directly into the boiler 
drum. This type is practically always 
integral with the boiler and used 
most often with bent-tube boilers. 

In the straight-tube or return- 
bend type, each section consists of a 
number of horizontal tubes joined 
at their ends by return bends outside 
the gas path, as in Fig. 2, or a single 
continuous tube made by welding 
hairpin loops together, Fig. 3, both 
arranged so the water flows back 
and forth across the gas path. The 
inlet end of each section is connected 
in parallel to a header outside the 
gas path. Outlet ends may also be 
connected to a header, or each sec- 
tion may connect directly to the boiler 
drum. The straight-tube economizer 
may be installed in a separate casing 
outside the boiler or may be integral 
with the boiler setting, the particular 
arrangement depending upon plant 
layout. 

Steel tubes are used in economizers 
with both high and low-pressure boil- 
ers. For low pressures cast-iron has 
been used as it resists corrosion due 
to the flue gas better than steel. Cast- 
iron economizers can be built for 
pressures up to 400 Ib. One type of 
economizer has employed a steel- 
tube surrounded by a cast-iron sleeve 
with a gilled surface, Fig. 6. The 
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cast-iron resists corrosion, and the 
gills increase the heating surface per 
foot of tube length. Another method 
of increasing the heating surface is 
by a fin, Fig. 5, welded to the tube 
lengthwise. 

In some installations the amount 
of economizer surface justified is 
sufficient to cause evaporation. 20% 
of the total steam generated may be 
evaporated in the economizer. In 
such steaming economizers, the con- 
nection to the boiler must have suf- 
ficient area to take care of the in- 
creased volume. Likewise, the flow 
of water must always be upward. In 
this type there are no valves between 
the economizer and the boiler, hence 
a relief valve is not necessary. When. 
however, in a non-steaming type, 
valves are placed between the boiler 
and economizer, a relief valve must 
be provided to take care of expan- 
sion of the water in case a valve in 
the line to the boiler is closed. 

Economizers may be placed above 
or below boiler-water level. When 
placed above the inlet to the econo- 
mizer is practically always at the bot- 
tom and the outlet at the top. This 
prevents syphoning of water into the 
boiler when the feed valve is closed 
and possible flooding. When below 
the boiler-water level, the inlet may be 
either at the top or bottom, except 
that if there is likelihood of steaming 
it must be at the bottom. 

A greater heat recovery is obtained 
if water and flue gas are arranged for 
counterflow. To accomplish this 
sometimes requires unusual arrange- 
ments. For example, a steaming 
economizer below the water level and 
arranged for upward gas flow would 
normally have parallel flow. 

However, the economizer can be 
divided into two sections at a point 
in the water path where the tempera- 
ture is certain to be below boiling. 
In the low-temperature section, water 
flow can be downward, and with up- 
ward gas flow counterflow is secured 
for the major portion of the econo- 
mizer, as in Fig. 7. Of course, if 
plant layout permits downward gas 
flow, there is no difficulty in securing 
counterflow through the economizer. 

The feedwater regulating valve is 
normally at the inlet of the econo- 
mizer. With this arrangement, at 
low loads when the feed valve may 
occasionally close, water expanding 
in the economizer can flow freely to 
the boiler. But if the valve were at 
the boiler inlet, relief of expansion 
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would take place through the econo- 
mizer relief valve and boiler feed 
would go to waste. 

With the feedwater regulating 
valve at the economizer inlet there 
is sometimes danger of the econo- 
mizer boiling dry during starting-up 
periods when the feed valve is closed. 
To prevent this, the arrangement 
shown in Fig. 8 may be used. Valve 
A is opened during starting, and 
water from the boiler keeps the 
economizer full. During normal 
operation, valve A is closed. 

Unless care is taken to eliminate 
all oxygen from feedwater, corro- 
sion is likely to take place on the 
water side of the economizer tubes. 
The temperature to which the water 
is raised drives the oxygen out of 
the water, so permitting it to attack 
the tube metal. It is thus important 
to install deaerating equipment. 
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Fig. 4—Detail of tube support, backing and return 
bends. Fig. 5—Detail of return bend on economizer 
of Fig. 2. Fig. 6—Economizer with cast-iron sleeve and 
tubes rolled into return header. Fig. 7—Steaming 
economizer arranged for downward flow of water. 
Fig. 8—Economizer bypass to provide circulation during 
starting up. 


When feedwater is of such char- 
acter that scale is likely to form in 
the economizer, the continuous-tube 
type should not be selected, as the 
only means of cleaning is by an acid 
treatment requiring careful super- 
vision of a chemist. With return- 
bend types, scale can be removed by 
the same methods used in boilers. 

Casings for separate economizers 
may be of steel plate or of cast iron. 
In either case insulation must be 
provided to reduce radiation loss. 
Single economizers have been in- 
stalled to serve a number of boilers 
but modern practice is to provide 
each boiler with its own economizer 
unit. 





Air Preheaters 


@ Preheaters provide a means for 
reducing flue-gas temperature and 
using the recovered sensible heat 
to heat the air required to support 
combustion. For each B.t.u. recov- 
ered from flue gas by the air for com- 
bustion there is a like decrease of 
heat to be supplied by the fuel in 
heating the air to furnace tempera- 
ture. Roughly speaking, for every 
35 to 40 deg. drop in temperature. 
of the flue gas as it passes through 
a preheater there is a gain in boiler 
efficiency of 1% due to heat recovery 
alone. In addition, preheated air 
improves combustion conditions, and 
furnace temperatures are higher, re- 
sulting in a greater proportion of the 
heat being absorbed by radiation. On 
the other hand, however, air preheat- 
ers require the installation of forced- 
and induced-draft fans because of 
the friction introduced and_ hence 


Fig. 1—Tubular air preheater gas flow through tubes. 
Fig. 2—Tubular air preheater with air flow across 
tubes. Fig. 3—Plate-type air preheater with four 
elements 
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increase auxiliary power consump- 
tion. Corrosion of heater elements 
must be expected, hence maintenance 
expense is increased and greater space 
is required for air ducts because of 
higher temperature. 

Two factors limit the amount of 
preheater surface that may be in- 
stalled, hence the heat that can be 
recovered. Perhaps the more im- 
portant is flue-gas temperature, which 
must not be lowered so much that 
the metal temperature of the pre- 
heater is below the dewpoint. Such 
a condition results in condensation 
of moisture which absorbs sulphur 
compounds from the flue gas, form- 
ing a highly corrosive mixture. The 
dewpoint of flue gas is higher than 
would appear from its moisture con- 
tent alone because of the presence 
of SOs and SOz3 in the gas. Like- 
wise, soot is believed to influence the 
temperature at which condensation 
will take place. Minimum tempera- 
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ture of the metal depends on the 
quality of the fuel, and for fuels 
with low sulphur content is about 
230 deg. 

Type of firing equipment may 
place a limit on the temperature to 
which the air may be heated. Many 
stoker manufacturers prefer not to 
use preheated air above 350 deg. 
because of resulting high stoker main- 
tenance. For pulverized coal, oil and 
gas there is no such limit, but usually 
air temperature is not above about 
500 deg. Within these limits, the 
amount of surface installed depends 
upon the economics of each plant. 


PREHEATER TYPES 


There are three types of preheat- 
ers—tubular, plate and regenerative. 
Tubular preheaters, Fig. 1, consist 
of a number of tubes welded or rolled 
into a tube sheet at each end and 
assembled in a suitable casing. Plate- 
type preheaters, Fig. 3 consist of a 
large number of closely spaced plates 
(about 0.5 to 1.25 in. apart) ar- 
ranged so that the air and gas pass 
through alternate spaces between 
them. The plate-type heater of Fig. 
4 has a single set of plates and the 
air makes one pass through the gas 
path, whereas the preheater of Fig. 3 
has four sets of plates and the air 
makes four passes through the gas 
path. Various methods are employed 
to seal the ends of the preheater 
plates. In some heaters the plates are 
welded except at the inlet and outlet. 
The elements of the preheater in Fig. 
3 are held together by through bolts 
with pipe spacers between plates. An- 
other method of sealing plates is 
shown in Fig. 6. Plates are usually 
of hot rolled or copper bearing steel 
sheet of about 12-gage. 

In the regenerative heater, ele- 
ments are arranged so they are alter- 
nately heated by the flue gas and 
cooled by the air. In the type illus- 
trated by Fig. 5, elements are ar- 
ranged concentrically about a shaft 
which rotates at about 3 r.pm. A 
diaphragm and seals divide the heat- 
er diametrically, gas flowing on one 
side and air on the other. Plates 
heated by the flue gas slowly rotate 
into the portion carrying air and 
there give up their heat to the air. 
The heating surface, made up in 
sections, consists of alternating plates 
with notches in the direction of flow 
and plates with undulations at 30 deg. 

Location of preheaters with re- 
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spect to the boiler depends entirely 
upon plant layout. They may be 
arranged so gas flows vertically up 
or down, or horizontally, and may 
be placed above, alongside or in 
back of the boiler. When tubular- 
type heaters are placed so the tubes 
are vertical, flue gas flows through 
the tubes, but when placed so the 
tubes are horizontal, air flow is inside 
the tubes. The regenerative air pre- 
heater may be placed so gas and air 
flow is either vertical or horizontal. 

When an economizer is used, the 
air preheater is always placed after 
it as the preheater will usually reduce 
the gas temperature to a lower value. 

Duct connections to the preheater 
should be arranged to obtain uniform 
flow of air and gas over the entire 
cross-section of the heater. Unequal 
distribution of air and gas causes dead 
spots. This results in low-tempera- 
ture areas where condensation may 
take place, causing corrosion. Dead 
spots on the gas side may cause ash 
to settle on the heater surface. This 
deposit in turn increases the tempera- 
ture gradient betwen gas and plate 
and the low plate temperature starts 
corrosion. In some installations the 
soot accumulations have been suff- 
cient to cause plugging of part of the 
heater, further accelerating corrosion. 
To avoid uneven distribution, fans 
should be placed symetrically with re- 
spect to the heater air inlet or gas out- 
let. When sharp turns are necessary 
just ahead of the preheater guide 
vanes will help to keep the flow uni- 
form and also reduce friction loss. 

It is preferable to arrange plate 
and some tubular preheaters so air 
enters one side and leaves the oppo- 
site side, causing the air to assume 
an S-shaped path. With this ar- 
rangement, the length of the air- 
flow path through the heater is the 
same at all points, hence the air is 
heated uniformly. When the air- 
flow path is U-shaped, air at the in- 
side of the U is heated to a lower 
temperature because of its shorter 
path, which at low ratings may cause 
corrosion. It also causes temperature 
strains that may injure the heater 
plates. 

Air leakage from the forced-draft 
ducts or into the uptake ducts has a 
marked effect on preheater perform- 
ance. Leakage from the forced-draft 
duct will raise the ratio of air to gas 
flowing through the preheater, while 
leakage into the uptakes will decrease 


this ratio. 
creases final air temperature. 
example, assume a_ preheater 
sufficient surface to lower the gas 
temperature 300 deg. With an air- 
to-gas ratio of 0.75 the temperature 
rise of the air is 415 deg. If leakage 
from the forced-draft ducts increases 
the ratio to 0.85, the temperature rise 
of the air drops to 365 deg. With 
normal leakage and excess air, a 
drop of 30 deg. in gas temperature 
results in a rise of 42 deg. in air 
temperature. 

Experience still demonstrates that 
the cold end of an air preheater is 
subject to corrosion. Because of this, 
heating elements of most preheaters 
are arranged so they may be replaced 
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without dismounting the entire heat- 
er. The facility with which corroded 
elements can be removed and new 
ones installed and the cost of the 
new elements should be investigated 
when preheaters are selected. Space 
required to remove and replace heater 
elements is another item that should 
be checked and provided for. Some 
heaters are arranged so that the ele- 
ments at the cold end may be made 
of corrosion-resistant metal and can 
be replaced independently of the rest 
of the heater surface. Another type 
is arranged so that the elements may 
be reversed, cold end to hot end, after 
corrosion has progressed somewhat. 

Corrosion is largely due to con- 
densation of moisture carried by the 
flue gas. This is most likely to occur 
at low ratings when gas temperature 
and quantity are low. To prevent 
this the air ducts are often arranged 
so that some of the air may be re- 
circulated back to the heater inlet. 
This raises the temperature of the 
entering air and also the temperature 
of the preheater metal at the cold 
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end. Another way to accomplish the 
same result is to bypass some air 
around the preheater, thus lowering 
the air-gas ratio and increasing air 
temperature. 

Heating elements of all preheaters 
are subject to fouling with flue-gas 
dust, and means should be provided 
for cleaning the heating surface. 
With some _preheaters, 
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Fig. 4—Plate-type air preheater with 8 


air flow. Fig. 5—Regenerative air pre- 
heater. Fig. 6—One method used to hold 
plates of a plate-type air preheater 


soot blowers are installed ; others have 
access doors for hand lancing. 

Draft loss through air preheaters at 
maximum load varies from 1 to 34 in. 
of water, depending upon the temper- 
ature rise, size and type of preheater. 
Power consumption of the induced 
draft fan is, however, not increased 
to the extent indicated by this draft 
loss because of the increase in gas 
density, due to the temperature drop. 

Heat transfer rates in air preheat- 
ers are of interest to the purchaser, 
because it is the factor that deter- 
mines the surface necessary for a 
given gas temperature drop and hence 
the physical dimensions of the pre- 
heater and its weight. If available 
space is limited a higher first cost is 
justified for a high heat transfer pre- 
heater, but if there is plenty of space 
available the lowest cost preheater, 
other things being equal, should be 
selected. For high heat recovery the 
regenerative preheater generally re- 
quires less space than other types. 
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Soot Blowers 


® Tests have shown that flue-gas 
temperature will increase 50 deg. 
in 24 hr. if soot is not blown off the 
boiler tubes. This represents the loss 
of about 10% more heat in the dry 
flue gas. Thus some provision for 
cleaning out soot should be provided 
on all boilers and also on economizers 
and air preheaters. For small units 
clean-out doors and a steam hand 
lance may be all that is necessary, but 
for industrial boilers permanently in- 
stalled soot blowers are a practical 
necessity for efficient operation. 
Both compressed air and steam are 
used for blowing soot, but steam is 
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the more usual medium. Water has 
been found effective for removing 
slag from the first row of boiler tubes, 
but is not used further back in the 
boiler. It is important that steam 
used for soot blowing be dry, as wet 
steam may cause soot to cake on the 
tube. Steam pressure used should not 
be above about 300 to 400 Ib., as 
higher pressure may cause the steam 
to cut the boiler tubes, where direct 
impingement occurs. 

Soot-blower elements may be sta- 
tionary or arranged to rotate in 
water-tube boilers or to traverse the 
tube openings in fire-tube boilers. 
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Steam valves may be hand-operated 
or arranged to open automatically 
as the blower element is rotated. 

In water-tube boilers, the soot- 
blower element consists of a long 
pipe supported in hangars fastened 
to the boiler tubes. Along the length 
of the pipe, nozzles are provided 
through which the blowing steam is- 
sues. Arrangement of the jets with 
respect to the boiler tubes varies 
with the manufacturer. Such ele- 
ments are usually installed so they 
may be rotated and so blow soot 
from a large boiler-tube surface. A 
typical element is shown in Fig. 1. 

No definite rules can be set down 
with respect to the location of soot- 
blower elements in the boiler other 
than that they should be placed to 
blow soot in the direction of gas 
flow. Enough blowers should be in- 
stalled so that as nearly as possible 
all boiler surface can be kept clean. 

Blower elements in the first pass 
are subject to very high tempera- 
tures. They should be placed out 
of the direct gas path as much as 
possible to reduce the temperature. 
For severe service, elements of high- 
ly heat-resistant metal are available. 

Figs. 2, 3 and 4 illustrate soot- 
blower heads with automatic valves. 
The blower element is rotated by 
a chain wheel to which it is geared. 
The valve-operating mechanism is 
adjusted so that as soon as the blower 
element has come into proper posi- 
tion, the valve opens and remains 
open during the blowing arc, clos- 
ing as soon as the end of the arc 
has been reached. 

Even though the length of pipe 
from the steam header to the blower 
is small, it is good practice to pro- 
vide flexibility in the piping to take 
care of expansion. 


Fig. 1—Part of a_typical soot blower 
element. Fig. 2—Pilot operated valve 
in head soot blower. Fig. 3—Soot 


blower head with cam operated valve 
and flexible joint between head and 
Fig. 4—Soot-blower head with 
5—Soot 

boiler 


element. 
pilot-operated valve. Fig. 
blower arrangement for h.r.t. 
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Breechings and Stacks 


e Even though forced- and induced- 
draft fans are installed, a stack is 
necessary in all boiler plants to carry 
off flue gas. Height depends upon 
neighboring buildings and character 
of the locality and may vary from 
say 50 to 200 it. When, however, 
natural draft is depended upon, the 
stack must be high enough to produce 
a draft that will overcome all friction 
in the boiler, combustion equipment 
and connecting flues. Height neces- 
sary to accomplish this depends prin- 
cipally upon flue-gas temperature. 

Diameter of the stack depends upon 
weight of flue gas it is to handle and 
upon gas temperature. Cross-sec- 
tional area should be sufficient to keep 
gas velocity in the stack at 30 to 40 
ft. per sec. Although higher veloci- 
ties permit smaller diameter and so 
lower cost per foot of height it is 
necessary to make the stack higher 
to compensate for increased friction 
due to the higher velocity, and an 
economic balance should be reached. 

Small steel stacks are often of rel- 
atively light construction and pro- 
vided with steel guy ropes to support 
them against the effect of wind pres- 
sure. Such stacks are generally not 
lined and are subject to the corrosive 
action of the flue gas. Larger stacks 
are built of heavier steel or wrought- 
iron plate and are designed to be self- 
supporting. Self-supporting stacks 
are usually lined with refractory 
which protects them from the corro- 
sive elements in the flue gas. They 
are frequently supported on top of the 
plant by the building steel. Steel 
stacks must be painted at more or 
less regular intervals to prevent rust. 

Brick chimneys require no such 
maintenance but generally cost more. 
They are generally supported on a 
ground foundation, requiring a 
greater height than a stack supported 
on top of the boiler plant. 

Most chimneys have a circular 
cross-section and are built of radial 
brick. Various methods of construc- 
tion are employed. Some have lin- 
ings of refractory arranged with an 
air space between it and the chimney 
brick which provides for expansion 
and offers some heat insulation. Re- 
inforced concrete is also used for 
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chimney construction. One type of 
stack has a venturi shape and uses 
the injection principle to produce in- 
duced draft. 

Flues connecting boiler, economizer, 
air preheater and stack should be run 
direct and with as few turns as pos- 
sible so as to keep friction loss at a 
minimum, so decreasing fan power. 
They are usually proportioned so that 
velocity is not over 35 ft. per sec. 

Round flues have less friction loss 
for the same velocity than do rectan- 
gular ducts, but their construction is 
more expensive and they do not fit 
conveniently into the space usually 
available. Square flues offer less 
friction than wide and narrow cross- 
sections and should be used when 
space permits. Friction loss may be 
determined from charts on page 96. 

Right-angle turns may offer as 
much friction loss as from 50 to 100 
ft. of straight flue, depending upor 
flue size and design of the turns. 
Turns should have a radius at least 
equal to depth of duct in the direc- 





tion of the turn, Turns with high 


aspect ratio (*, Fig. 5) have lower 


friction loss. 

Square turns with turning vanes, as 
in Fig. 5, have lower friction loss 
than curved elbows. The inner edge 
of the turn should be curved. 

Flues should be made of steel or 
iron and not of brick or tile, as leak- 
age through such construction is too 
great. The inside of the flue should 
be free of projections that tend to 
collect soot. Dead pockets should be 
avoided and access doors provided. 

Flues should be braced either with 
structural angles or with ribs, as in 
Fig. 4. Rib construction provides 
some come and go for expansion. 
When flat sheet metal is used, some 
form of expansion joint, such as Fig. 
3 must be provided. 

Welding is being used to a great 
extent in flue construction instead of 
rivets and bolts. By welding all 
joints, a tight flue can be constructed. 

Flues must be insulated both to con- 
serve heat and to maintain reason- 
able comfort in the boiler room. In- 
sulation is placed on the outside where 
its condition is always in evidence. 


Fig. 1—Typical flue connection to stack. Fig. 2—Detail 
cross-section of flue with stiffening ribs stamped in 


sheet. Fig. 3—Flue stiffened with angles. 
Gas-tight expansion joint. 
turn reduce friction. 
flue to boiler outlet 
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_ Fig. 5—Vanes in right angle 
Fig. 6—Typical connection of 


Fig. 2—Primary concentrator. Figs. 3 and 
baffle arrangements. 
concentrator. Fig. 
Fig. 7—Multiple cyclone. 
with a different primary arrangement 





Fiue-Gas Cleaners 


@ Cinder and dust catchers usually 
lay no claim to increasing combus- 
tion efficiency or reducing fuel con- 
sumption—their job is to trap out 
fly ash, cinders and dust. 

The composition-plate electrical 
precipitator, Fig. 1, has two or more 
separate banks of electrodes in series, 
each of up to 15 parallel ducts 
formed by large concrete slabs which 
act as grounded collecting electrodes. 
Discharge electrodes hang centrally 
in the ducts, and when energized, 
charge dust particles so they pass out 
of the gas stream (passing through 
horizontally) to the collecting elec- 
trodes. Heavy deposits fall off in 
lumps to the hopper below; lighter 
deposits are removed by scraping. 


1 — Composition-plate electrical recipitator. 
Two dry- 
Fig. 5—Another form of primary 

6—Cyclone, or secondary separator. 


Fig. 8—A complete cleaner, 


The rod-curtain precipitator is sim- 
ilar, except that collecting electrodes 
are pipe frameworks into which are 
threaded many vertical parallel rods. 
These curtains, hung from the top, 
can be lifted and dropped against 
anvils at the bottom, thereby vibrating 
collected dust loose. This rapping is 
done continuously or at necessary in- 
tervals by a solenoid-actuated mecha- 
ism. This type is a little shorter and 
# as heavy as the concrete-plate type. 

The vertical flow-pocket electrode 
precipitator is adapted for stoker- 
fired boilers, more expensive, lighter, 
and smaller, but higher, so used in 
small installations where its greater 
cost is balanced by the saving in space, 
and cost of supports and flue con- 
nections. Gas enters the hopper and 
rises through ducts to the breeching. 
Ducts are formed by parallel elec- 


Clear gas to 
|.D. fan or stack 


Clear gas 
from sec 
ondary 

collector 


4 Outlet 


40) 


9 


sections showing | 
Slots through which dust passes into dust cham 


lalelarieielicl 





ncentrated dust” 
ndary collector 


* 
Dust-laden gas 





trodes built up of six individual sec- 
tions or hung from a top supporting 
member. Pockets in the sides of 
these boxes provide louvre-like open- 
ings which catch the dust when the 
section is vibrated, dropping it down 
through the center to the hopper out 
of the incoming-gas path. 

Power for all types is rectified, 
full-wave current at high potential, 
about 3 kw.-hr. per million cu. ft. of 
gas cleaned. New mechanical half- 
wave rectifiers will do the work of 
two full-wave electrical sets at half 
the current consumption. 

Formerly these units were on the 
plant roof, between induced-draft 
fan and stack. Now they are placed 
inside, between preheaters and in- 
duced-draft fans, as are most other 
types, decreasing fan-blade erosion 
and simplifying gas distribution due 
to larger ducts and lower velocities. 
Static pressure drop is about 0.2-in. 
of water at normal ratings, mainte- 
nance about 1 cent per ton of coal. 


BLOWER OR FAN UNITS 


The centrifugal dry-type collector, 
Fig. 2, is designed for draw-through 
operation and serves as a concentrator 
combined with I.D. fans. Dust-laden 
gas enters the inlet or primary volute 
at the outside scroll. Decreasing vo- 
lute radius increases centrifugal force 
and carries fly-ash to the outside. 
Near the point of minimum volute 
radius, a tangential slot skims off a 
small volume of highly concentrated 
dust-laden gas, clean gas going on 
out through the center discharge vanes 
to the I.D. fan. Dust-laden gas goes 
on to a separator, Fig. 6. 

A different arrangement is shown 
in Fig. 5. Dust-laden gas enters from 
the left and is divided up among the 
various spinner sections. Centrifugal 
force throws the dust outward in 
the spinner section and it passes be- 
yond the clean-air outlet to a com- 
bination orifice plate leading to a 
Cust chamber, and thence to a cyclone. 
Fig. 6. Clean gas at the center of 
cach element forms an inner vortex 
which curves out through the inner 
opening of the orifice plate and the 
discharge or exit collar. 

The secondary collector or cyclone 
of Fig. 6 is also a centrifugal type. 
Dust-laden gas enters tangentially 
and is forced outward as it moves 
downward, the separating effect in- 
creasing as diameter reduces. Clean 
gas forms a vortex, as in a whirl- 
wind, and passes up and out, while 
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the dust swirls down into a collection 
chamber, usually a rotary discharge 
valve, to maintain dust separation. 

A series of such separators may 
also be used, Fig. 7, each of small 
diameter. As boiler capacity drops, 
some may be shut off so that centri- 
fugal force remains high in those 
operating, or dampers may throw dust 
farther toward the volute casing. 

In Fig. 8 is a compound-type elim- 
inator combining a_ concentrating 
chamber and cyclone. All gas to be 
cleaned enters the primary, as in 
previous units, and final dust is 
separated in the secondary as before. 
Double-eddy current flow is estab- 
lished in both primary and secondary, 
as shown by the arrows. In both 
cases the influence is outward at the 
meeting of the eddy currents, and at 
this zone cleansed air is discharged. 

Figs. 3 and 4 show two units used 
without fans, both with special-shaped 
elements to trap dust particles as 
the gas weaves through them. Dust 
falls or is shaken to a hopper below. 


GAS WASHERS 


These are all based on the human 
nose and its maze of mucous-coated 
short hairs, although most present- 
day units use plates or rods flushed 
with water. The water also takes 
out some of the SO. Thomas E. 
Murray invented one which includes 
a series of baffle plates above a water 
tank. Flue gas came in horizontally 
and was forced down by baffles into 
contact with water, which trapped 
cinders and dust. Other engineers use 
simple pipe rings in the stack, spray- 
ing into the rising smoke and washing 
dust down to a drain or hopper. 

A later type is shown in Fig. 9. 
Flue gas is broken up into a number 
of narrow streams, each reversed in 
direction over water, so a large pro- 
portion of cinder is removed. Catcher 
plates are porcelain-surfaced and tri- 
angular, alternate short sides being 
joined so that the gas must pass the 
long edge to the water before it can 
pass to the outlet again. Splash 
plates extend down into the water to 
avoid splashing, and are washed clean 
by nozzles. Surface-skimming noz- 
zles keep water circulating, to rid 
the surface of floating cinders. Cinder 
is sluiced out. 

Some types spray water into the 
gas column to wash down dust. In 
Fig. 11 is a typical example. A 
vertical cylindrical brick-lined shell 
has a tangential gas inlet at the bottom 
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and a central gas outlet with anti- 
spin vanes at the top. In the center 
of the scrubber is a vertical spray 
manifold supplying scrubbing water 
through about 90 lava nozzles. Drain 
from the scrubber, including dust, is 
discharged to a Callow cone, where 
solids settle and are removed with 
about 10% of the water. The rest 
is recirculated by a_ rubber-lined 
pump. Hot air from the air-heater 
outlet enters the I.D. fan inlet to re- 
duce gas humidity to about 50%. 
Another spray-zone washer uses 
inertia, downward flow, change of 
direction and change of velocity, in 
addition to water sprays. It is essen- 
tially a reversing chamber with a 
spray header carrying a row of spray 
nozzles near the point of gas removal, 
Fig. 12. Gas flow is downward, and 
velocity is increased as it approaches 
the spray zone. The outlet passage 
is enlarged, permitting gas to leave 
at reduced velocity as the duct turns 
sharply upward. Jetting nozzles re- 
move fly ash from dehydrating plates. 
Sea-water sprays require lead-lined 
steel plates on walls exposed to water. 
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The scrubber of Fig. 10 has a series 
of flat plates A arranged vertically in 
staggered formation between two 
horizontal. tanks and two vertical side 
walls constituting a horizontal tunnel. 
Water is fed at a constant rate to the 
upper tank, from which it flows 
through orifices F to both sides of 
the carbon plate. Gas travels in a 
staggered path between elements. 
Changes of direction throw solids 
against the wetted plates, and the 
water washes dust down to the bot- 
tom tank, which is acidproof-brick 
lined. Thence it is discharged through 
a manifold to a disposal system. 

Another similar unit has spiral- 
grooved, cylindrical, inclined, ceramic 
elements, in staggered rows, Fig. 13, 
down which water flows. 

Another has vertical wet-surface 
concave-sided elements in staggered 
positions, Fig. 14, through which gas 
twists horizontally. A variation is 
the element of Fig. 15, with concave 
face and convex back, water flowing 
down both faces by gravity. 


Fig. 9 is an impin 
12 spray types, and Figs. 
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Boiler-Room Fans 


© Insufficient capacity of forced- or 
induced-draft fans is often the factor 
that limits boiler output. Lack of fan 
capacity more often comes about be- 
cause of a too optimistic assumption 
of boiler efficiency, insufficient allow- 
ance for excess air, leakage and fric- 
tion rather than failure of the fan to 
meet its guaranteed capacity. 

Before either induced- or forced- 
draft fans can be specified or selected, 
much preliminary design work must 
be done. Boiler, economizer, air pre- 
heater, cinder catcher and combustion 
equipment must be ordered so that 
guarantee data as to performance and 
friction loss will be available. From 
the performance data, air and gas vol- 
umes can be calculated, or these quan- 
tities may even be included in the 
guarantees. The air- and gas-flow 
data permit sizing and laying out the 
duct work connecting fans, boiler, 
economizer, air preheater, cinder 
catcher and stack. With this work 
completed, friction losses for the 
ducts and stack may be determined 
from a chart like that on page 96, and 
when added to the guaranteed losses 
through the various equipment, gives 
the total draft that must be produced 
by the induced-draft fan. and the 
stack. Static pressure to be produced 
by the forced-draft fan is determined 
in a similar manner. 


ALLOW FOR LEAKAGE 


Fans selected to deliver the volume 
and pressure as above determined 
would not permit the boiler to be op- 
erated at the desired rating, as no al- 
lowance has been made for leakage of 
air out of the forced-draft ducts or in- 
leakage of air into the uptake system. 
The amount the calculated volumes 
must be increased to take car of leak- 
age depends upon type of duct con- 
struction adopted, its length, method 
of firing and amount of equipment in- 
stalled. For example, if all ducts are 
welded, or if neither air preheater, 
economizer nor cinder catcher are in- 
stalled, the volume added for leakage 
may be less than with bolted ducts, or 
when air preheater or economizer are 
used. Volume should be increased 10 
to 20%, depending on these factors. 
Boiler and other heat-transfer equip- 
ment becomes dirty. If the draft re- 


POWER—February, 1937—Page 80 


quirements specified in guarantees do 
not allow for this, from 10 to 20% 
should be added to the calculated re- 
sistance. Likewise dirty heating sur- 
faces increase gas temperature, hence 
the volume handled by the induced- 
draft fan, 

In making these allowances, how- 
ever, it should be recognized that too 


Fig. 1—Double-inlet fan wheel with radial- 
tip blades. Fig. 2—Double-inlet fan wheel 
with blades curved forward at heel and 


backward at tip. Fig. 3—Spider type of 


straight-blade fan wheel 








much added for contingencies will re- 
sult in too large a fan, hence one that 
will not operate at its best efficiency, 
resulting in high power consumption. 
Every effort should, therefore, be 
made to specify as close to the actual 
volume and pressure as possible. It 
is, nevertheless, better to err on the 
high side then the low. 

The next step is to decide upon the 
kind of drive, for upon this depends 
to a large extent whether the fan 
selected will be high-speed with back- 
ward-curved blades or slower speed 
with forward-curved blades or one 
with radial-tip blades. Fan type 
should be chosen, within sensible 
limits, to meet the economical speed 
of the drive and less attention given 
to the shape of its volume-pressure 
characteristic curve, which, however, 
should not be altogether ignored. 
Fans with forward-curved blades 
have the lowest peripheral speed for 
a given static pressure and hence 
would be more suitable for direct 
connection to a steam-engine drive 
than a fan with backward-curved 
blades. This latter type has the high- 
est peripheral speed for a given static 
pressure, hence would be the type 
selected for turbine drive. With 
direct-connected motor drive, either 
of these types may be the proper one 
to select, as the most advantageous 
speed of the drive depends upon 
motor size. 


DRIVE INFLUENCES TYPE 


For induced-draft service, the 
forward-curved and radial-tip fans 
have speed characteristics well suited 
to direct motor drives for static 
pressures between 6 and 12 in. and 
in capacities from 80,000 to 250,000 
c.f.m. But for lower static pressures 
of, say, 1 in., the speed of a forward- 
curved fan would be too low for 
direct connection to a motor, and a 
backward-curved fan would be the 
better type to select. 

Forced-draft fans for pulverized 
coal, oil and gas may be selected on 
the same basis as induced-draft fans. 
But selection of type of forced-draft 
fans used with stokers is influenced 
by the great variation in system re- 
sistance against which these fans are 
required to operate. 

When system resistance is de- 
creased because of a hole in the fire, 
it is desirable that air flow should 
increase as little as possible. The 
high-speed backward-curved fan 
meets this requirement better than 
other types because it has a steeper 
characteristic curve, i.e., at constant 











fan speed, volume delivered changes 
less with change of system resistance. 
However, if a larger fan is selected 
at the expense of a loss in efficiency, 
both radial-tip and forward-curved 
fans will operate satisfactorily for 
forced-draft service. 

Type of fan drive likewise influ- 
ences the method of control adopted. 
Speed control is the most efficient 
method of controlling fan operation. 
It would be employed without ques- 
tion with either steam engine or tur- 
bine drives. With motor drive, -espe- 
cially with alternating current, speed 
control equipment becomes very ex- 
pensive and involves a loss in motor 
efficiency. Hence other methods of 
control are often adopted, particularly 
when the power involved is large. 


CONTROL 


At constant speed, a fan’s output 
may be controlled by dampers. This, 
however, leads to considerable loss 
of power at all loads less than maxi- 
mum. Control vanes in the inlet of 
the fan offer a great improvement 
over damper control. For example, 
at 40% capacity the horsepower re- 
quired with damper control is about 
twice that required when vane control 
is used. Similar control economy can 
be obtained by using a variable-speed 
transmission between the motor and 
the fan. Hydraulic couplings can be 
used economically in this service prin- 
cipally because fan power decreases 
as the cube of the speed, which fits 
the characteristic of this type of vari- 
able-speed transmission. 

For equivalent types of fan, there 
is generally little difference in effi- 
ciencies offered by responsible fan 
manufacturers. Consequently choice 
of fan between different makes be- 
comes largely a matter of construction 
and mechanical features, quality of 
material, space requirements and 
price. Fans for both induced- and 
forced-draft service should be of 
sturdy construction. Housings should 
be of sufficiently heavy material to 
prevent vibration. In induced-draft 
fans, blade material and weight 
should be of such character as to 
stand the abrasion of ash in the flue 
gas for a reasonable length of time. 
Some fans require more floor space 
than others, and where space is lim- 
ited this should be checked, as it may 
be a deciding factor. 

Power required by a fan increases 
in direct proportion to the absolute 
temperature for equal weights of gas 
handled and equal static pressures 
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Fig. 4—High-speed fan wheel for forced 
draft with backward-curved blades. Fig. 5— 


Fan wheel with backward-curved blades. 
Fig. 6—Fanwheel with forward-curved blades. 
Fig. 7—Forward-curved fan wheel. Blades 
have cup-shaped depressions to prevent air 
slip away from fan inlet 


developed. Hence it is important 
from the point of view of power 
economy to place induced-draft fans 
so they handle the coolest gas pos- 
sible. Thus they are installed after 
the economizer and air preheater. 

Induced-draft fans should be 
placed after cinder catchers whenever 
possible as this will reduce wear of 
the fan blading and lead to longer 
life. Such. location, however, usually 
requires the fans to be placed too 
high in the plant for operating con- 
venience, and longer life is often sac- 
rificed for easier operation. 


FORCED-DRAFT FANS 


Forced-draft fans are placed ahead 
of air preheaters to save in power 
requirements and also to place the 
air side of the heater under pressure. 
Thus any leakage will be from the 
air side to the gas side, and gas can 
not leak into the air stream. Opera- 
tion is facilitated if the forced-draft 
fans can be placed at the same eleva- 
tion as the induced-draft fans. 
Whether or not this can be done de- 
pends upon the air-preheater arrange- 
ment and general plant layout. 
Without air preheaters, the forced- 
draft fan should be as near the stoker 
or burner as convenient, thus decreas- 
ing the amount of duct work. 

Arrangement of induced-draft fan 
inlet boxes has an important influence 
on fan performance, and a layout of 
the inlet arrangement should be sent 
out with fan specifications so the 
manufacturer can take its effect into 
consideration in guaranteeing fan 


performance. 
The paddle-wheel type of fan with 
radial blades is often used for 


primary-air blowers and mill ex- 
hausters with bin systems of pulver- 
ized-coal firing. Primary air pressures 
are relatively high, hence this slow- 
speed type is suited to motor drive. 


Fig. 8—Turbine-driven propeller type fan 
used for forced draft 
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Boiler Fittings 


©For safety in operation, it is 
necessary that boilers be provided 
with water columns, safety valves, 
blow-off valves and, when more than 
one boiler is connected to a steam 
header, non-return stop valves at the 
boiler outlet. The Boiler Code gives 
rules and instructions governing the 


of the steam condensate erodes 
the glass and causes_ relatively 
quick failure. For high pressures, 
400 lb. and above, flat gage glasses 
such as those used on the column in 
Fig. 2 are required. Mica, which is 
not eroded by the condensing steam, 
is placed between glass and water. In 
some types, heavy mica is used with- 





installation of these fittings which 
need not be repeated here. 

Figs. 1, 2 and 3 show three types 
of water columns. Two of these are 


out glass backing. 


difficult to see the water level. 
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Fig. 1—Water column with float-operated high-low Unloading 
water alarm. Fig. 2—Water column for high pressure rod 
with flat gage glasses. Fig. 3—High-low water alarm Y 
operates on displacement principle with solid weights 


Fig. 4—Non-return boiler stop valve with impact ar- 
rangement on hand-wheel. ig. 5—Non-return boiler 
stop valve with unloading rod to reduce pressure drop 


for moderate pressure, while the one 
shown in Fig. 2 is designed for 1,400 
lb. The high- and low-water alarm 
mechanisms are shown in the two 
medium-pressure columns. Alarm 
mechanism of Fig. 1 is operated by 
two floats, and that of Fig. 3 on the 
displacement principle by weights. 
For pressures up ‘to about 300 
to 350 Ib, round gage glasses 
give satisfactory service. At high- 
er pressures the high temperature 
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In both types the 
mica tends to become dirty, making it 





Water columns should be placed so 
they can be seen easily by the fore- 
man from the firing floor. This re- 
quires no special treatment for small 
boilers, but for large units special 
lighting is often necessary. Some 
times the arrangement of walkways, 
piping and other equipment, as well 
as the height of the steam drum above 
the firing floor is such as to make it 
impossible to see the gage glass in 
any location. It then becomes neces- 
sary to use periscopes, remote level- 
indicating devices or a water tender. 

When you specify safety valves 
give the pressure at which the valves 
are to pop, and the temperature when 
the valves are to be used on the super- 
heater outlet. Temperature affects 
the specific volume of steam ani 
hence the capacity of a valve in 
pounds per hour. Make sure the ca- 
pacity of a valve as guaranteed by 
the manufacturer has been checked 
by test or similar valves and not 
solely by the application of a formula. 

Only spring-loaded safety valves 
are permitted by the boiler codes. 
Valves should pop clean without sim- 
mering and close without chatter or 
simmer within the blow-back limits 
prescribed in the code. To secure a 
clean -pop and proper blowback, the 
valve of Fig: 8 employs a huddling 
chamber, the valve of Fig. 6 an aux- 
iliary spring, and the valve of Fig. 8 
the reaction energy in the velocity of 
the steam. This valve also has a flat 
seat as compared with the 45-deg. 
seat of the other types. 

Discharge pipes from safety valves 
should be arranged with a slip joint 
and so that no strains due to 
weight or expansion will be imposed 
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on the valve. It is important to pro- 
vide adequate drain for the dis- 
charge piping as any water present 
when the valve pops is likely to break 
the discharge line and may damage 
the safety valve also. 

All boilers must have blowoff 
valves, even though a system of con- 
tinuous blowdown such as described 
on page 71 has been installed. For 
boilers operating at over 100 Ib. pres- 
sure, two valves in tandem are re- 
quired. The valve next to the boiler 
may be a quick-opening valve such as 
a plug cock, Fig. 14, or a swing gate, 
Fig. 10. This valve is opened first and 
closed last so that it has no throttling 
duty to perform and is intended to 
guard against leakage through the 
second valve that has to withstand 
extremely severe service. 

When used to blowoff a boiler, the 
valve must pass mud, hard scale and 
sediment and throttle this flow with- 
out damage to the parts of the valve 
that insure its tight closure. It also 
should be slow-operating to eliminate 
danger of sudden flow, which causes 
water hammer. 

Figs. 9 to 14 show several types of 
blowoff valves. Those valves that 
have seats, Figs, 9, 11, 12, are de- 
signed so that the flow of water 
washes dirt and sediment off the seat 
as the valve closes, thus preventing 
damage when the valve is closed. 
The valve of Fig. 12 has an auxiliary 
seat or constriction not intended to 
be tight, but which does most of the 
throttling, thus keeping the main seat 
in condition for tight closing. A pis- 
ton-type valve with no seat is shown 
in Fig. 13. When closed, a collar 
presses down on packing around the 
piston, so preventing leakage. 

If blowdown is to be discharged to 
a sewer, a blowoff tank or receiver 
must be provided from which the 
flash steam may be vented. The vent 
piping from the blowoff tank should 
be of ample size so as to prevent 
pressure building up in the tank dur- 
ing blowoff periods. ; 

When there is only one boiler in a 
plant, only a stop valve need be placed 
in the boiler outlet, but if more than 
one boiler connects to a common 
header a stop valve is required that 
will automatically prevent the return 
of steam from the header into the 
boiler whenever its pressure drops 
below header pressure. Such valves 
operate much like a vertical-lift check 
valve, but must be designed so their 
operation is more positive. Likewise, 
they should open and close without 
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Fig. 6—Safe 
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; valve with auxiliary disk and spring 
to improve blowback. Fig. 7—Safety valve with 
flat seat and throat nozzle. Fig. 8—Safety valve 
with huddling chamber 


chatter. They should cause minimum 
pressure drop. 

Two non-return boiler stop valves 
are shown in Figs. 3 and 4. Both 
have ordinary handwheels for man- 
ually closing the valve. For higher 
pressures, a toggle or gear reduction 
is used in the closing mechanism. 
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_ Triple-duty valves are also used 
for automatic boiler stop valves. In 
addition to preventing return flow to 
the boiler, this type of valve closes 
in case of a sudden rush of steam 
such as might occur if a main: fitting 
or pipe line failed. ’ 


Fig. 9—Blow-off valve with seating surface on the 
10—Swing-gate quick- 
clos : with seats on 
inside of seat ring. Fig. 12—Blowoff valve with flexi- 


outside of seat ring. Fig. 
closing valve. Fig. 11—Blowoff valve 
ble sealing ring and auxiliary construction. Fig. 
Seatless type blowoff valve. Fig. 14—Plug coc 
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Boiler-Room Instruments 


e Instruments are the guide posts of 
boiler-room operation. Some are re- 
quired by law to insure the safety 
of equipment and its operators. 
Others are needed to simplify op- 
eration, improve economy and fur- 
nish a means of determining costs. 
The business of the boiler room is 
furnishing an adequate supply of 
quality steam at lowest possible cost. 
No business can be successful with- 
out some method of accounting, 
whether it be a simple cash register 
or an elaborate cost and quality con- 
trol system. Instruments supply this 
need in the steam-making business. 

Some of many points where in- 
struments should be used in a mod- 
ern steam-generating plant are shown 
in the diagram. 

No attempt has been made to 
specify whether instruments used in 
a given application should be of the 
indicating or recording type. Gen- 
erally either may be employed, or 
both, and it is a matter of opinion 
governed by circumstances as_ to 
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Superheater 


Furnace 


econdary - 
air duct - 


which type is preferable in a given 


case. As the use of instruments in 
test work varies somewhat from 
their everyday use, applications 


shown are presented from the stand- 
point of operation. 

Instrument applications in the 
water-steam cycle start at the feed- 
water heater. Temperatures of the 
water entering and leaving the vent 
condenser indicate condition of heat- 
ing surface. A pressure gage is essen- 
tial for safety and economy. Tem- 
perature of water leaving the heater 
is an index of heater performance. 

Pressure gages should be installed 
on the suction and discharge lines of 
the boiler-feed pump. Substantial 
savings can often be secured by 
checking steam consumption of 
auxiliary equipment with flowme- 
ters. Pressure gages in exhaust lines 
of auxiliary turbines and engines in- 
dicate whether the desired back- 
pressure is maintained. A flowmeter 
on the discharge side of the feed 
pump measures total water flow to 
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boilers as a check on the steam flow- 
meter measuring boiler output. Tem- 
perature of water entering and leav- 
ing the economizer furnishes a 
means of determining its efficiency. 
A pressure gage should be installed 
in the feed line ahead of the boiler 
check valve. 

Steam drums of the boiler must 
necessarily be equipped with a pres- 
sure gage or gages. On the outlet 
side of the superheater temperature 
and pressure measurements are 
needed to indicate steam condition 
at this point and to aid in determin- 
ing boiler efficiency. A flowmeter in 
the steam line aids in operation and 
shows total quantity of steam evap- 
orated. A blowdown meter checks 
quantity of blowdown. 

In the fuel cycle, temperature 
measurements in the coal pile and 
bunkers indicate any tendency toward 
spontaneous combustion. Fuel io 
each boiler should be weighed di- 
rectly or volumetrically with meters 
or speed indicators as a check on 
consumption. Temperatures and 
pressures in the pulverizers, feeders, 
and burners must be measured to in- 
sure their. proper operation. Tem- 
peratures and pressures in_ the 
forced-draft system indicate fan and 
air-preheater performance and aid 
operation. 

Furnace temperature in the com- 
bustion cycle is often measured with 
an optical pyrometer. Knowing fur- 
nace pressure or draft aids in keepin 
down combustion losses and avoids 
the possibility of a positive pressure. 
Draft gages in the gas path indicate 
condition of baffles and dirt accu- 
mulations. Measurement of differ- 
ential pressure across the damper is 
a valuable aid in reducing induced- 
draft fan power requirements. The 
temperatures of gases leaving the 
boiler, economizer, and air preheater 
indicate efficiency of heat absorption. 
Smoke-density recorders and alarms 
avoid violating laws and improve 
efficiency. 

Gas analysis with CO, recorders 
is a valuable means of determining 
efficiency of combustion. Air flow- 
meters measuring quantity of gas in 
relation to steam flow perform a 
similar function. These meters ordi- 
narily measure air flow by the differ- 
ential pressure drop across the boiler 
passes. 


Where instruments go on a 
modern steam-generating unit 














How to Use an Indicator=-I 


By Joseph L. Ingram 


Consulting Engineer, Lubrication Department, Barnsdall Refining Corporation 


Efficiency and a quick cure for trouble reward 
the operator who knows how to use the indi- 
cator and to read its diagrams. If used prop- 
erly, it “sees” through engine walls and deter- 


This first 


article of a series by a man who indicates more 


mines what is going on inside. 


than two diesels a day points out basic “hows” 


Tuere is considerable difference of opinion 
among operating engineers regarding the common 
engine indicator. Some consider it strictly for aca- 
demic use, a toy for the “white-collared” engineer ; 
others rely upon it as an absolute and positive guide 
to engine operation, in fact consider it the final 
authority in making engine adjustments. A median 
position is more nearly correct; the indicator should 
not be taken too literally, its value depends largely 
upon the ability of the operator to make a good, 
clean card. Both the instrument and its attachments 
must be treated carefully, for so very much depends 
upon accurate working of a very small piston area. 

First, the indicator itself: Invented almost 150 
years ago, the indicator at first consisted of a piston 
working in a cylinder against the resistance of a 
spring. Movement of the spring due to pressure of 
steam on the piston was shown by a pointer attached 
to the piston rod. Watt added a board upon which 
a piece of paper moved simultaneously with the 
piston of the engine. Later a pencil replaced the 
pointer, tracing a line on the paper to indicate be- 
havior of steam inside the cylinder. Watt did not 
use the drum; a contemporary added that. 


Behavior of Gases 


If a gas, free to expand, is heated, it will increase 
in volume. The increase ‘of pressure is proportional 
to the heat applied. If confined in a cylinder, this 
expansion forces the piston to the opposite end of 
the cylinder and produces useful work. Meanwhile 
the gas drops in both pressure and temperature, be- 
cause the space in which it is confined grows larger. 
If the piston is forced in against trapped air or gas 
—as in a diesel compression stroke—the opposite 
effect is produced, namely the air is compressed, 
decreasing in volume, but increasing in pressure 
and temperature. 

Pressure may be described as the force per square 
inch, volume as the space or capacity within the 
cylinder calculated by multiplying length by cross- 
sectional area. Temperature is an indication of the 
amount of heat contained in the gas. Basic in tem- 
perature measurement is the British thermal unit, 
familiarly called the B.t.u., the amount of heat 
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required to raise 1 lb. of water 1 deg. F. in tempera- 
ture. It is usually determined by dividing by 180 
the amount of heat required to raise 1 lb. of water 
from 32 to 212 deg. F. 1 B.t.u. equals 778 ft.lb. 
of work. 

That portion of the heat contained in a pound of 
fuel which is transformed into useful work is the 
measure of the thermal efficiency of an engine. Thus 
if 30% of the heat units reappear as useful work, 
the engine has a thermal efficiency of 30%. It is 
also important to remember that pressure, volume 
and temperature are so closely interrelated that if 
one changes, one or both of the others must change. 
Thus if heat is added to a fixed volume, pressure 
must increase, and if a volume is reduced rapidly, 
its pressure, and with it the temperature, must in- 
crease. This latter principle is used in the diesel 
engine, the heat of compression causing firing of 
the injected fuel charge. 

Hooking Up 

Most indicator troubles are caused by poor hookup 
or misuse of the reducing motion. First, be sure the 
indicator is in good condition, with a tight piston, 
and that it is of a type unaffected by temperature 
changes and inertia of moving parts. The paper 
on the drum must move exactly with the engine 
piston. Unless all these things are considered, the 
resulting diagram may be worse than none at all, 
for a distorted diagram is misleading. 

In the crosshead-type diesel, the crosshead itself 
usually proves to be a suitable place for attaching 
the reducing motion, but the motion may also be 
obtained by an eccentric mounted on the camshaft, 
as in trunk-piston engines. Most engines have a 
stopcock on each cylinder as a permanent fitting, 
so designed that the indicator can be fitted to it. 


Motion-producing element on a recording indicator. This 
photograph is of a steam-drilling rig. 


Courtesy A.8S.M.E. 

















Before an indicator 1s mounted on such a cock, the 
latter should be opened several times to blow out 
any dirt or carbon accumulations. The armed nut 
which fastens the indicator to the stopcock should 
be set up by hand only—a wrench or hammer causes 
only distortion and future trouble. The hookup 
should be as short as possible and as close to the 
indicator as practicable. Several kinds of cords are 
available for this; my choice is flexible woven steel. 
Home-made lines and attachments usually cause 
trouble, for a stiff wire will more than likely cause 
bending of the indicator itself or its connection to 
the cylinder, while a wire that is too fine will break. 
If an engine is to be indicated regularly, a separate 
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Fig. 1—Paper should be pulled 
up tightly around the drum to 
avoid movement when drum is 
in motion 


Fig. 2—lIndicator record sheet, 
to accompany diagram 
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line should be made for each cylinder and marked 
for use in taking future cards. 

Only by adjusting cord length accurately can 
a true card be obtained. If the cord is too long, 
the limit of drum travel will be reached before the 
end of the stroke, resulting in an incomplete dia- 
gram. If it is too short, the cord will break when 
the drum reaches its travel limit on the opposite 
side. Ideally, drum travel should be less than the 
limit in either direction. A simple but practical way 
to do this is to jack the engine over by hand and 
fit the cord from both bottom and top dead centers. 


Top Center 


Top center can be located by rotating the engine 
in its running direction at least one revolution to 
take up all lost motion. Place a good protractor 
carefully set against the smooth side of the crank 
web. Level the protractor by turning the engine 
over, using a series of light jerks so as not to over- 
run center. If you do overrun, carry the shaft on 
around for another revolution; any backing up per- 
mits lost motion. When the protractor shows level, 
make a mark on the flywheel from a stationary out- 
side point. Now turn the engine over in the opposite 
direction and locate another point the same way. 
The center between the two marks will be top dead 
center, and the 360 degree marks can then be laid 
out around the flywheel. Then each division marks 
one degree of timing from top dead center. 





These marks are of use for other purposes besides 
indicating the engine. They simplify checking the 
timing after work has been done on the engine or 
valve adjustments disarranged. Top dead centers 
for each cylinder can be thus located and marked. 
Then when fuel viscosity changes, or engine speed 
or cooling-water temperature is changed, valve tim- 
ing can be increased or decreased slightly to change 
total valve lift and duration of opening. Most mod- 
ern engines carry a dial plate with these markings, 
so location of the dead centers is not necessary. 

Other minor adjustments can usually be made 
while the engine is running, simply by moving the 
indicator in the desired direction on the union nut. 
Be sure the cord does not foul or rub on pulleys. 
The next step is selection of the correct spring, 
which should perhaps be preceded by a discussion 
of the method of calibrating indicator springs. Cali- 
bration should be undertaken before any important 
series of tests and as often thereafter as the tests 
and the conditions under which they are run war- 
rant. Amount of use, condition of spring and type 
of indicator are all factors in determining how 
often springs should be calibrated. 

Springs are calibrated either by fluid pressure or 
by dead weight. In fluid-pressure calibration, the 
indicator is attached to a closed vessel containing a 
closely fitted plunger, or a steam connection. The 
vessel with a plunger is filled with oil, then the 
plunger is loaded with a known weight and vertical 
motion of the pencil per unit change of pressure is 
noted. When steam is used, the diagram made by 
the indicator is compared step-by-step with the read- 
ing of a mercury U-tube of an accurate manometer. 
In dead-weight calibration, known weights are 
applied to the piston or spring mechanically, while 
the pointer marking is compared with a known scale 
reading or a definite amount of standard weights. 

Fluid-pressure calibration, particularly when 
steam is used, has the advantage that it more nearly 
approximates the conditions of actual use. But the 
spring may change temperature during the test. The 
plunger-type with oil may introduce errors in trans- 
mission of fluid pressure to the indicator piston, 
due to fluid friction and the viscosity of the oil. 
Dead-weight calibration is quick and easy and low 


Fig. 3—Principle upon which the indicator works 
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in cost, but it is hard to control spring temperature 
accurately, and some distortion may be encountered, 
particularly on indicators in which the spring is held 
rigidly at both ends, due to eccentric piston loading. 

Springs should be calibrated in the indicator for 
which they are intended. Springs for outside-spring 
indicators should be calibrated cold, unless the spring 
in use is likely to reach a high temperature, in which 
case it should be tested at both room temperature and 
212 deg. F., and the mean taken. A spring should 













a- Atmospheric line 

b - Pressure above atmosphere 

c - Pressure below atmosphere 
C- Compression 
D= E - Work lines 








Typical Diesel Diagram 


Theoretical 
Diesel Diagram 











Fig. 4—Theoretical and typical diesel diagrams compared 


be calibrated both on a series of increasing and a 
series of decreasing pressures, the difference in 
height of the ordinates for rising and for falling 
loads being a measure of the lost motion and fric- 
tion in the indicator. Get the average amount of 
lost motion by summing up ‘the differences in height 
in up and down ordinates for each pressure and 
taking the mean. 

Select a spring that will give as large a card as 
possible without distortion. For example, with a 
No. 20 spring, an error of measurement of 1/100 
would influence results about 1/5 lb., while with a 
No. 50 spring the same error in measurement would 
represent an error of about 4 lb. 

Speed, as well as pressure, has a bearing on the 
spring selected, and will also influence choice be- 
tween standard-size paper used for moderate speeds 
and smaller drums, and larger paper supplied by 
some makers for high-speed work. Allowable move- 
ment of both pencil and drum are limited by the 
effects of momentum. In high speed, a light spring 
and long cord will result in a diagram distorted by 
momentum and inertia. 

When you have the correct spring and hook-up, 
fit the paper to the drum, being sure to avoid grease 
and oil. At best, tracings are light, and when 
smeared with fingerprints, the diagram often be- 
comes unintelligible. Pull the paper tight at the top, 
as in Fig. 1, to get a smooth surface and put any 
handling smudges outside the diagram space. 

Some indicators have a fine metal point instead 
of a pencil, and use a specially prepared paper. 
Such a point gives a uniform line and stays sharp, 
but is useless if the special paper is not available. 
Then a pencil point must be substituted. Pencil 
leads for an indicator should be of good quality 
and small diameter, only a small piece being used 
at a time. It must be kept well pointed with a fine 
file or draftsman’s emery stick. 


This about completes notes preceding the taking 
of a diagram, except that an assistant should be 
available when a card is taken so that all existing 
conditions can be recorded. Data included should 
be: temperature of cooling water, exhaust gas and 
lubricating oil, injection air pressure, oil pressure, 
actual speed, per cent of load, etc. A form like 
that in Fig. 2 keeps such data conveniently. 


The Diagram 


Fig. 3 indicates the indicator principle and opera- 
tion of an indicator attached to a closed vessel. While 
the figure shows the older steam principle, it is also 
applicable to diesels, because the diesel indicator is 
really the old steam indicator built more rigidly 
and using a heavier spring. As cylinder volume 
increases, pressure within it is reduced, so the indi- 
cator draws a curve showing the rate of pressure 
drop as the piston moves outward on the power 
stroke as well as the pressure at any given point. 
This “work” line is shown by E, Figs. 4 and 5. 

As the piston travels upward, on the exhaust 
stroke, there will be a slight rise above atmospheric 
pressure, shown by lines a and b, Fig. 4. This is 
caused by pressure exerted in forcing the burned 
gas out of the exhaust ports and height is often 
influenced by the condition of both the exhaust and 
intake valves. After the exhaust stroke is completed 
and the piston starts on the intake, stroke line C 
should drop below line a, giving a pressure below 
atmospheric. The distance line ¢ is below a also 
depends upon the valves and the condition of the 
piston and cylinder which creates a vacuum when 
drawing in the air necessary for combustion. Next, 
the piston starts upward on compression and the 
line starts inward as at C, Figs. 4 and 5. Height 
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Fig. 5—Ideal diagrams of the steam, otto, diesel and air cycles 


of this line varies with many conditions, and a spe- 
cific condition can be located immediately by anyone 
who has taken several cards. 

When the piston reaches the top in compression, 
line C becomes line D when fuel is injected. As the 
fuel burns and the gas starts to expand, line E is 
formed, as in Figs. 3, 4 and 5. It seems simple to 
follow the lines, but their correct interpretation re- 
veals a world of valuable information. Fig. 5 out- 
lines the shapes of various diagrams. They show 
some of the many uses of the indicator. 
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New integral boiler 
doubles steam-gener- 
ating capacity 


Scott Paper was fortunate — sales 
went up right through the depres- 
sion. That meant more process 


steam and more power, taxing 
plant equipment to the limit and 
eliminating overload capacity. So 
now a 600-lb. boiler doubles steam 
capacity, and a 3,500-kw. turbine 


boosts electrical capacity 140% 


600-Lb. Steam for Scot Tissue 


By F. B. Wheaton and Karl E. Poschl 


Power-Plant Supft., 


Con TINUED business increases, even during de- 
pression years, heavily taxed power equipment of the 
Scott Paper Co. plant at Chester, Pa. Not only did 
the demand for process steam increase, but also 
the consumption of electricity, as new paper ma- 
chines were put into service and hours of operation 
extended. 

Steam and electrical demand is a 24-hr, require- 
ment with a high-load-factor characteristic, as paper 
making is a continuous process. And with practically 
all power equipment carrying normal load, there was 
little capacity available for overloads, emergency 
conditions or shutdowns for repairs. Even under 
these circumstances, approximately two-thirds of 
electrical energy was purchased. 

Before plant capacity was expanded, four 200-lb. 
boilers with a total capacity of 47,600 lb. per hr. and 
one 300-lb boiler of 20,400-Ib. per hr. supplied steam 
to a 1,500-kw. non-condensing turbine and a 1,000- 
kw. combined mixed-pressure and extraction con- 


Scott Paper Co. 


Asst. Power-Plant Supt. 


densing unit. The 1,500-kw. turbine was supplied 
with 275-lb. steam and exhausted at 17 Ib. to the 
process-steam line and also to the low-pressure side 
of the 1,000-kw. turbine, which in turn exhausted 
to a condenser at 28-in. vacuum. High-pressure 
steam for the latter turbine was supplied at 200 Ib. 
17-lb. process steam was the major requirement, al- 
though small quantities were provided through re- 
ducing valves at 200 and 35 lb. 

Various plans to increase plant capacity were con- 
sidered by the plant engineers and Stone & Webster 
Engineering Corp. Space inside the building was at 
a premium, and no additions were practical. Finally 
adopted was the decision to squeeze a new 630-lb. 
boiler with normal capacity of 125,000 Ib. per hr. into 
the space made available by removing two 3,000-sq. 
ft. boilers, and to install a 3,500-kw., 3,600-r.p.m. 
turbo-generator between the two existing turbines. 
This addition doubled plant steam capacity and in- 
creased electrical capacity 140%. 
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The new boiler is a 2-drum, bent-tube, integral- 
furnace unit with water-cooled floor as well as rear 
and side waterwalls, providing a total heating sur- 
face of 13,287 sq. ft. Included in the boiler install- 
ation are an air preheater and a 3-pass, 4-loop, U- 
tube convection superheater to provide 750- deg. 
steam. Tests at rated capacity indicate an over-all 
boiler efficiency of 89%. 

Three existing 100,000-gal. storage tanks and two 
10,000-gal. service tanks store bunker C fuel oil for 
this boiler, as well as the older units. Griscom- 
Russell steam heaters preheat oil to 210 deg. F. for 
the mechanical oil burners, which can be readily 
converted to handle pulverized coal. A penthouse 
over the boiler, the only actual building addition 
made, houses the large motor-driven, forced-and 
induced-draft fans. The steel stack, 5 ft. in di- 
ameter, is 120 ft. high. 

Of the 2,800,000 Ib. of water evaporated each 24 
hr., 12% is makeup river water, and must be treated 
before being used in the boiler. Two zeolite softners 
reduce original hardness of 5 grains per gal. to less 
than 1 grain per gal., after which water is pumped to 
a deaerating feed-water heater, where temperature is 
raised from 208 to 256 deg. Water then flows to 
a 5,000-gal. storage tank, and from there to a meter- 
ing chamber, where all chemicals for feedwater 
treatment are added. Feedwater is sup- 
plied to the boiler by two 6-stage cen- 
trifugal pumps driven by steam turbines 
supplied with 275-lb. steam extracted 
from the new turbine. Pumps exhaust 
at 17 lb. gage into the process-steam line. 

The new turbine drives a 4,375-kva., 
60-cycle, 3-phase, 600-volt generator, 
which operates in parallel with the other 
two generators and with outside service. 
Power is distributed throughout the 
factory from a main switchboard where 
each feeder is controlled by a separate 
circuit breaker. Outside electricty comes 
in over two 13,000-volt lines each sup- 
plying a bank of three 1,000-kva. trans- 
formers. 

Automatic control, for efficient use of 
steam output, is arranged to maintain 
uniform steam pressure and at the same 
time to assure an adequate supply of 
steam for process requirements under 
all conditions of turbine operation. This 
is accomplished with a complete set of pressure- 
regulated throttle valves “and a bank of reducing 
valves that bypass the new turbine. 

Combustion is automatically regulated by steam 
pressure in the 600-lb. steam header, which controls 
air supply, fuel and induced draft. This system 
is adjusted to supply 16% excess air. A second point 
of control is on the 275-lb. steam main, which is 
supplied with steam extracted from the new tur- 
bine, or from the old 300-lb. boiler when this unit is 
in use. 

To make steam supply from the 600- 
lb. boiler available at all times (because 3,500-kw. tur. 
of the new boiler’s higher efficiency) for° automate 
even when the new turbine is shut down, $75"is' mma 14 


275 Ib. and 17 
two reducing valves automatically main- bPsure *° =” 


pressure 
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tain pressures of 275 and 200 lb. on their low-pres- 
sure sides. The 200-lb. steam is for the high- 
pressure supply of the 1,000-kw. turbine, and de- 
superheaters reduce steam temperature for the old 
turbines. With such flexibility, operators are able 
to use the higher efficiency of the new equipment 
almost continuously. 

No. 2 turbine (1,500 kw.), driven by 275-Ib. steam 
from the 4th-stage extraction of the new turbine, 
governs automatically the 17-lb. back-pressure. 
Therefore, its electric output depends solely on 17-lb. 
steam demand and is not controlled by operators. If 
however, 17-lb. steam demand drops below the con- 
trol of No. 2 turbine, the emergency governor of the 
new turbine, which is set at 20 lb. (3 lb. higher 
than normal exhaust pressure), goes into action and 
automatically reduces load, and, therefore, the 
steam output from this unit. All exhaust steam in 
excess of normal process demands is absorbed by 
No. 1 turbine, a 1,000-kw. condensing unit running 
as a mixed-pressure turbine either from 200- or 17- 
lb. steam, or both, as required by load and steam 
demands. 

The new boiler is completely equipped with instru- 
ments, which include: a steam-flow, air-flow meter; 
a 5-point draft gage; a 600-lb. pressure recorder; and 
a temperature recorder giving a 4-pen record for 


White marks on floor show space later occupied by new turbine 
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superheated steam, forced-draft air leaving pre- 
heater, flue gas entering preheater, and flue gas leav- 
ing preheater. 

Installation of new equipment was accomplished 
in a little over four months, and in spite of very 









































































Comparative Operating Data 








Steam produced, 
average month 


1935 
Old equipment 


1936 
New equipment 















































cramped working conditions, there was little inter- Old boilers, Ib.............. 51,562,650 
ference with normal plant operation. Comparison Jew) bollet, Ib.......---10. emaiie —— 
between new and old equipment was made by select- Evaporation .........-.--.- " "13.39 "18.42 
2 : Steam produced, ave. per hr. 83,000 110,000 
ing data for the last six months of old ge oe pemeed aea oerhe, 105000 pres 
operation, and the first six months of operation in 
2 Energy generated, 
1936, when the new equipment was used. average month 
; Old generators, kw.hr...... 1,482,700 
Heat-balance diagram New generator, kw.hr...... 2,128,000 
Total kw.hr. generated..... 1,482,700 3,432,800 
kw.hr. purchased... 2,222,000 751,000 
one iiiidinieena anti PHOT WA ARIT caine srs Gs ae 3,704,700 4,183,800 
4 Ir. ‘al Aver. Generation . Average load, kw........... 2,500 6,000 
a 600 he Total Max. Generation 5,100 kw. Maximum load, kw......... 2,800 6,650 
New 200-lb. boiler 
Sor. Emergency bypass 
[| red-vaive Fa <p l _ Av.8800Ib./hr. 
Losses i 715-1b.g, } saat 1Max.140001b./hr. 
2p00I/hr. | H 4 { at” | aw fcteen, r. E 
Av! ; a 4 Max. 3 P s 
jecsasaa lel oh ws a Tomill New Equipment Installed 
: ./ he » re a Av.13,200Ib./hr. Scott Paper Co., Chester, Pa. 
Av.650kw, Max.21,000|b./hr. ; 
150i Ling. hadanes Boiler, burners and superheater........ Babcock & Wilcox Co. 
feed oe Thermo compressor POE ORT oii cok saa wiewauwwawseeiesinsests Air Preheater Corp. 
turbine f ‘ BOUL DMO WEES sss s06nscesnuceses Diamond Power Specialty Corp. 
Av. 4,4001b./hr. Forced- and induced-draft fans........ American Blower Corp. 
; Pow yw on. we. Max. 70001b./hr. Ooms ON SOONURON 5s on o0s40066s2405500000~005 Bailey Meter Co. 
Back pressure 7 ; A val be BOGE THON MNS Sisco a oe sus 4aesese a¥eeseesn Ingersoll-Rand Co. 
a 4 H q ; Feedwater regulators (Copes)........ Northern Equipment Co. 
! — To mill a Ee” aR ; 
sefting 201b, Emer! iHb.g. x40 00016/ PUEDIDO-OREIAMDE 655 suidics us seso sess ieee oes General Electric Co. 
erage lee. Bn mf Max.50,0001b /hr. NE eon ark as Canta cadaconsa sudsakescianeee B. F. Shaw Co. 
fas : Safety valves.......... Consolidated Ashcroft Hancock Co., Ine. 
BEGAN DOIN. so6ces onsoa keen ewokensaueses W. H. Nicholson & Co. 
£31,000Ib./hr. Th Cond H. P. globe, check and 
Feed) Av.57,600|b./hr non-return valves............. The Edward Valve & Mfg. Co. 
7 Max.76,000Ib./hr. Pressure, reducing valves and 
desuper-heating equipment............... The Swartwout Co. 
OS error err rer Bailey Meter Co. 
| BROCOPAIMR, INGUPUIMCRER. 6 «5655505 50:0 5055000 000 The Foxboro Co. 
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EXHAUST LINES 


By E. J. Tangerman 


Dr. Terrence T. Quirke of the Uni- 
versity of Illinois predicted recently 
that it will soon be possible to de- 
termine the B.t.u. content of coal in 
the same way the perfection of 
diamonds is determined—determining 
the indices of refraction by viewing 
the polished surfaces of the sample 
through special instruments. If suc- 
cessful, this would avoid chemical 
analysis to fix heat rating. 


Discovery of ethyl fluid added 40 
times as many horsepower to Ameri- 
can civilization as will be supplied 
by Boulder Dam. 


Hershey, Pa, “The Chocolate 
Town,” has just dedicated a new 
sports arena, seating 7,500 for 
hockey, and 10,000 for other sports 
when a large rink is not needed. 
The rink, 200x85 ft., has about 10 
miles of wrought-iron pipe imbedded 
in the concrete floor. A 90-ton re- 
frigerating plant will supply brine 
to freeze the ice, as well as operat- 
ing the town ice plant and providing 
a vegetable storage house which can 
store 35 tons of vegetables. 











C. H. Woodhouse, chief engineer 
for Burns & Co., Ltd., of Prince Al- 
bert, Sask., Canada, sends us the 
perpetual-motion machine illustrated 
above. He found it in the English 
Mechanic of 34 years ago. Metal 
balls are placed on the ends of each 
arm. Note that there is always a 
6-lb. ball going up as a 9-Ib. ball 
comes down—if you can believe what 
you see! 


Cooperate! Remember that every 
time a banana leaves the bunch it 
gets skinned. 


Netherlands Indian Government in 
Java reported gains in hydro-electric 
power output for the third quarter of 
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1936 over the second, although rev- 
enues were lower due to a rate re- 
duction. Production during the third 
quarter was 27,817,898 kw.-hr., as 
compared with 27,240,476 the preced- 
ing quarter. Production cost the 
third quarter was 0.34 cents per 
kw.-hr., as compared with 0.342 the 
second quarter and 0.356 for the same 
quarter of 1935. 


More than 880,000,000 light bulbs 
were sold in the U. S. last year, an 
increase of 19% over the previous 
high total of 1935. The large-lamp 
figure is 460,000,000, the miniature- 
lamp figure 420,000,000. 


Loren D. Gayton, acting engineer 
of Chicago, recently reported 398 air- 
conditioning installations in the Loop. 
Water requirements for them are 
about 2 g.p.m. per ton of refrigera- 
tion. Normal Loop water require- 
ments are 39,000,000 g.p.d., but with 
the air-conditioning equipment in op- 
eration, it jumps to 65,000,000. And 
the Loop is only 16% air-conditioned ! 


Take your job, but not yourself, 
seriously. 


The U.S. Patent Office has just 
celebrated its 100th anniversary. Only 
three patents were issued in its first 
year, but to date the total is over 
2,150,000, more than 100,000 of them 
for the automobile alone. 














Two-stage 36-in. stroke air compressor 
equipped with 5-step clearance control to 
re te its output and driven by a syn- 
chronous motor 


Which 


Unloader for Air Compressors 


Warcu of the several unloading methods, for 
air compressors, described in November, 1936, 
and January numbers of Power, to adopt is deter- 
mined from a consideration of cost and convenience. 
If there are long periods of idleness, then it is best 
to stop the compressor altogether. But, if the com- 
pressor must run under fractional load, economy 
demands that this fraction be as large as possible, 
since load due to friction and acceleration becomes 
a larger and larger part of the total as useful load 
is reduced. 

Each installation has its own peculiarities, so nat- 
urally a single precription cannot cure all compressor 
ills. It has been suggested that for some cases of 
fluctuating loads we borrow from the practice of 
machinery builders by providing the equivalent of 
their flywheels—in this case a reservoir, or receiver, 
of sufficient capacity to meet the maximum demand 
without too great a pressure drop, thus permitting 
continuous running of the compressor. The “coeffi- 
cient of fluctuation” must be determined in each 
case, and if not accurately done in the first instance 
may be corrected by the installation of an additional 
receiver. 

In some cases of fluctuating demand, resort may 
be had to a receiver that is connected to a water 
supply of the required pressure. With the com- 
pressor running, water level is depressed, and when 
the compressor stops, the water rises and forces out 
the air under a pressure that varies from the max- 
imum by the head of water in the receiver. 

Storage of air has a drawback, however. Cooled 
to the temperature of the atmosphere its volume 
is reduced about 30%. This cooling results in a 
very low final temperature in cases where the air 
is used expansively. The initial cooling condenses a 
large proportion of the associated water vapor, so 
that the principal objection to low temperature, 
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By C. O. Sandstrom 


Mechanical Engineer, Los Angeles, Calif. 


freezing of the entrained water, is overcome. In 
many compression plants, a reheater near the air- 
using equipment would pay a good return on the 
investment. 

Of the various methods described in January 
number, the open suction, the closed suction and 
the clearance control seem to be the favorites. Which 
of the three should be adopted for any case depends 
to some extent on taste and pocketbook. That all 
three are successful is attested to by numerous 
installations. 

Closing the suction inlet pipe will, in a few strokes, 
have the same effect as closing the suction valves. 
When the air in the suction passages is exhausted 
down to a pressure that will not open the suction 
valves, the air in the cylinder is compressed and 
recompressed in the same manner as when the 
suction valves are closed. 

By holding open the suction valves, and with the 
suction pipe open, the air passes from one end of 
the cylinder to the other, contaminated somewhat by 
air from the atmosphere. In a few strokes, the air 
is heated by conduction from the piston and the 
walls of the cylinder. Since there is no compression 
there is no heat of compression imparted to the air, 
which causes a loss in the other methods of reg- 
ulation. But moving the air back and forth between 
the ends of the cylinder, through the suction valves, 
is an expenditure of power comparable with the 
other methods. The power loss in these methods of 
regulation is so low as to be hardly worthy of con- 
sideration, particularly since the unloading period is, 
or should be, a small part of the time of operation 
of the compressor. 
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Speaking 


of 


Power 


¢ Final inventory of 1936 showed capital goods 
producers averaging 75% of normal business 
and consumers goods 90%. Predictions for 1937 
are that capital goods will rise to 
90% of normal, and consumer 
goods to normal. . . . In one re- 
spect, 1929 takes today’s dust. In 
that year, the production of 
energy for public use reached an 
all-time peak of 97 billion kilo- 
watt-hours. The figure for 1936 
is 113 billion. New central sta- 
tion capacity is trailing way behind the load growth. 
.. . If loads keep on increasing at the present rate, 
there will be some rather tight squeezes on capacity 
here and there all over the country. Remember, de- 
liveries are running twelve to eighteen months on 
large turbines and boilers. At that rate, it will take 
at least two years to turn a wish into a kilowatt. 
Most often the golden mean is better than either 
extreme. This certainly applies to standby power 
service, whether it be purchased-power standby for 
an isolated plant, or an emergency local plant or 
battery for protection against failure of purchased 
current. . . . Newspaper accounts of recent break- 
downs of utility service quite naturally featured the 
establishments whose private power plants carried 
them unscathed through the emergency. Certainly, 
the possible failure of central service is one of many 
legitimate arguments for the private plant. Like- 
wise the possible shutdown of a private plant is 
one of the legitimate arguments for purchased cur- 
rent. Yet, in both cases, breakdown insurance is 
only one of many factors to be considered. If this 
breakdown argument were carried 
to the limit, we would have to 
conclude that every establishment 
should have two complete and in- 
dependent sources of power—one 
purchased and one locally gener- 








.». takes today’s dust 


ated. Any such sweeping 
claim is nonsense. As always, 
many conditions determine the 


+ » « two power sources ° 
correct set-up. Certainly every 


operating room should have emergency service, 
every theatre two ways to supply exit lights. Many 
buildings and institutions require a certain mini- 
mum of alternate capacity to avoid risk or panic. 
Some undoubtedly can justify complete breakdown 
service. Yet many others are so situated that com- 
plete dependence on a single power source (either 
purchased or local) is sound business. . . . Break- 
down service is insurance against something that 
may or may not happen. Sometimes it may be better 
to take the chance. . 





Two or three thousand years ago somebody said, 
“There is no royal road to mathematics.” If I re- 
member correctly, some king was looking for an 
easy way to learn geometry. To 
this smart saying we must add 
another, dated “1936.” I quote 
from a recent industrial bulletin 
of Arthur D. Little, Inc.: “It is 
not the formulas that are really 
hard—it is the straight, headachy, 
hard-thinking that is necessary to 
get a complicated situation so lined 
up in one’s mind that one can see 
all sides of it at the same time. If a mathematician 
is any less than this, there is some sort of machine 
or table or electrical plug board that can replace him.” 

It reminds me of what I said in a recent talk at 
St. Louis: Machines, which first threatened to make 
automatons of men, will finally have exactly the op- 
posite effect. In the early days of the machine, men 

felt like slaves monotonously feed- 
™ ing the mechanical jaws. Then 
machines developed their own 
feeders and regulators. . . . We 
see it in every field. In the good 
old power days, man _ watched 
gages and turned valves. Now 
an automatic control turns the 
valve for him and also watches 
the gage. Developments like this 
leave for man only the job of using his bean. 

Readers interested in license laws in general, or in 
the controversies created by the professional engi- 
neers’ laws, should read the news items on page 114. 
The American Association of Engineers has petitioned 
President Roosevelt to support a conference to dis- 
cuss matters relating to titles and classifications of 
jobs. .. . The tone of the new resolutions is concilia- 
tory and seems to indicate a desire not to advance the 
interests of professional engineers by stepping on 
the toes of fellow workers in the engineering vine- 
yard. . . . I think the proposed conference would 
be a good thing. Two points, however, should be 
kept in mind. One is that under our system of 
government no body meeting in Washington can 
actually decide the titles or status of engineers. Un- 
less I am very much mistaken, all legal action in 
such matters, under the Constitution, is in the hands 
of the states—federal jobs excepted. Of course 
it might be possible for specific groups—such as 
the A.A.E, and the N.A.P.E—to agree on their 
policies. .. . The resolutions seem 
to indicate that the professional 
engineers hope to lay out a rather 
complete schedule of engineering 
titles. In my opinion this is a 
mighty big mouthful—probably 
impossible for years to come and 
entirely unnecessary, anyway. 
The professional engineers want 
to protect a single distinctive title. °° 
They have it now, “Professional Engineer,” and no 
one disputes exclusive claim to it. 
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PHIL SWAIN 
Editor 
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Variable-Speed Drive Improves 


Fan Operation 


F orcep draft for four 150-lb. boilers in our 
steam plant at Cedarville, Ohio, was formerly 
provided by a large fan driven by a vertical steam 
engine. This engine had a high steam rate, and when 
our plant shut down for overhaul, the fan could 
not be operated again until sufficient pressure could 
be obtained by operating boilers on natural draft. 

As power was available from an outside source, 
we substituted a 30-hp. squirrel-cage motor and 
variable-speed drive with automatic hydraulic con- 
trol for the steam engine. The motor was mounted 
directly on the transmission and connected by a 
multiple V-belt to the constant-speed shaft, as shown 
in the photographs. The fan is driven by a flat 
belt from the variable-speed shaft and its speed 
can be adjusted between 120 to 750 rpm. A 
steam-pressure regulator, formerly speed control 
for the steam engine, now actuates the hydraulic 
control to adjust fan speed according to steam 
demand. The steam-pressure gage chart, a typi- 
cal day’s recording, shows how constant steam 
pressure is held. 

Instead of junking or disposing of the old steam 
engine, we have kept it in position as a standby in 
case of electric power failure. The variable-speed 
transmission was placed so that switch-over from 









electric to steam drive can be made in a few minutes 
by taking the transmission belt off and connecting 
the fan to the steam engine by a longer belt. 

The new drive has been in service for several 
months, operating 24 hr. a day, and has not only 
maintained steam pressure within close limits, but 
has improved operating efficiency. 





By W. W. Galloway 


General Manager, The Hager Strawboard & Paper Co. 


Motor and variable-speed transmission maintain 
steam pressure as shown by this chart 


constant 


The fan may be driven by flat belt from either the steam 
engine or the motor 


Motor is mounted on the variable-speed 


] transmission and 
is connected to it by a multiple V-belt 
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Can you think of anything more 
glorious and thrilling than a happy, 
beautiful baby who coos and gurgles and 
dimples in perfect contentedness —the 
bubbling exuberance that comes from 
proper nourishment? 

Hungry, undernourished babies, of 
course, aren't happy. Babies whose food 
isn’t agreeing with them are fretful— 
often heartbreaking —when they are not 
gaining weight properly and show the 
pathetic, telltale signs of inadequate 
nourishment. 

Babies who cannot have their own 
mother’s milk or have reached the wean- 
ing stage and are being fed Irradiated 
Pet Milk show generally a gratifying rec- 
ord of contentment and steady satisfac- 
tory growth. They take their bottles and 
happily go to sleep. And 
herearethe reasons: «<a! 





1RRADIATED 


PET MILK COMPANY 
1433j Arcade Bldg., St. Louis, Mo., 


















Irradiated Pet Milk is more easily 
digested than ordinary milk—as easily 
digested as mother’s milk. It is abso- 
Jutely pure and safe—as safe as if there 
were no germs in the universe to bring 
the diseases to human beings that are 
sometimes carried by impure milk. Pet 
Milk is completely and perfectly steril- 
ized in sealed containers. It costs less 
generally than ordinary pasteurized milk 
—much less than certified milk. 

To make Pet Milk more valuable as 
a milk supply, it is irradiated to enrich 
it with extra vitamin D—that important 
vitamin which is essential in putting the 
minerals supplied by whole milk (Pet 
Milk is whole milk containing all the 
food elements milk is counted on to 
supply) to work to make sound, firm 
teeth and strong, straight 
. bones. 





PET MILK 


or Department 33), 24 California 
Street, San Francisco, California 








SUCH A LIST OF REPEAT ORDERS 
TELLS A STORY OF SAVINGS 
AND SATISFACTION 


Please send me...®REE—“More Nearly Perfect—When Baby Needs Milk from a Bottle” 
which explains why Irradiated Pet Milk is so excellent for babies. 


Attached find one Pet Milk label for “What to Serve for 2 or 4 or 6” which shows with 
74 tested recipes and balanced menus how you can make better food at lower cost. 


Name Address wee 








City _ State iekeees 
(Fill in completely. Offer limited to residents of Continental U. S.) 
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2-28-28 
Neosha, Mo. 
150 H. P. Boilers 


2-28-28 
Denmark, Wisc. 
250 H. P. Boiler 


3-24-28 
Greenville, Tenn. 
283 H. P. Boiler 


and Pet | 


4-26-29 
New Glarus, Wis. 
250 H. P. Boilers 


10-22-30 
N. Prairie, Wisc. 
308 H. P. Boiler 


3-2-31 
Greensboro, Md. 
150 H. P. Boilers 


3-13-31 
Delta, Ohio 
250 H. P. Boilers 


4-15-31 
Bowling Green, 


y. 
150 H. P. Boilers 
9-19-32 


Wayland, Mich. 
250 H. P. Boilers 


1-14-36 
Fremont, Ohio 
30 H. P. Boilers 
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1-17-33 
Hudson, Mich. 
250 H. P. Boilers 


9-19-33 
Greenville, IIl. 
225 H. P. Boilers 





1-31-36 
Durham, N. C. 
40 H. P. Boilers 


2-5-36 
Palmyra, Wisc. 
40 H. P. Boiler 


7-6-36 
Charlotte, Mich. 
40 H. P. Boiler 


And for their last 
three installations, 
Pet Milk selected 
Riley 20,000 Ib/hr 
Boilers as well as 
Riley-Jones Stokers. 


8-19-36 
Coldwater. Ohio 
20,000 lb/hr 
Boiler 


12-15-36 
Delta, Ohio 
20,000 lb/hr 

Boiler 


12-15-36 
Wayland, Mich. 
20,000 lb/hr 
Boiler 


























Wirr such a large number of plants 


in operation it is most important for 

the Pet Milk Company to get every 

@ possible B. T. U. of heat from ‘the coal 

‘Se they burn and to install stoker equip- 

*, ment of absolute reliability and low 
maintenance. 


Pet Milk installed their first Riley- 
Jones Side Dump Stoker in 1928. Because of the satisfactory results 
obtained for this and subsequent installations, Pet Milk have installed 
Riley-Jones Stokers in 16 of their plants. No better story: of savings 
and satisfaction can be written than is told by these 16 different orders 
extending over a period of eight years. 

For their last installation at Coldwater, Ohio, Pet Milk selected not 
only a Riley-Jones Stoker but also a Riley Boiler. 

Riley-Jones Stokers will pay for themselves and then pay dividends 
at your plant just as they have at_the 16,Pet Milk plants. : “It: will pay 
you to install; Riley-Jones Stokers. A Riley engineer,’ at’ no-cost or 
obligation, will gladly visit’your plantfand advise you, of the savings 
which can be made. Just write the nearest Riley office. 

Riley-Jones Stokers, with Mechanical, Hydraulic or Steam Drive, 
are manufactured for boilers from 25 H. P. up. ; : 


Ri i i STOKER CORPORATION 


Worcester, Massachusetts 


SINGLE MULTIPLE RETORT UNDERFEED STOKERS - TRAVELING GRATE STOKE RS 
PULVERIZED COAL EQUIPMENT AND BURNERS - BOILERS | + SUPERHE ATERS 
ECONOMIZERS - WATER WALLS - AIR HEATERS - STEEL Cl AD’ SENTINCS, 


BOSTON NEW YORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND chads Wego 
ST. LOUIS CINCINNATI *°HOUSTON CHICAGO ST. PAUL KANSAS CITY tes hen 


Re 
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@, 
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Kindly have your engineer survey our plant and 
report savings which can be made. No obligation of any 
nature is incurred by this request. 


st Jones Stoker 


n 16 Plants 


A FEW WELL-KNOWN USERS 
OF RILEY-JONES STOKERS 


Detroit Edison Co. 

Public Service Elec. & Gas Co. 

Wisconsin Power & Light Co. 

Union Gas & Electric Co. 

Toledo Edison Co. 

New York Central. Railroad 

Big Four Railroad 

Atchison, Topeka & Santa Fe R. R. 

Southern Railway 

Aetna Life Insurance Co. 

Hartford Fire Insurance Co. 

Remington Typewriter Co. 

Royal Typewriter Co. 

Chevrolet Motor Co. 

General Electric Co. 

Aluminum Co. of America 

Armstrong Cork Co. 

Minute Tapioca Co. 

Flintkote Company 

Maxwell House 

Holeproof Hosiery Co. 

Yale University 

Lake Placid Club 

Colt’s Patent Fire Arms 

American Laundry Institute 

Remington Rand Co. 

American Blower Co. 

Anchor Cap & Closure Co. 

Carnation Milk Co. 

Libby, McNeil & Libby 

American Can Co. 

Pratt & Lambert Co. 

Eagle Picher Lead Co. 

Fafnir Bearing Co. 

Willard Hotel 

Riverside & Dan River Cotton 
Mills 

American Smelting & Refining Co. 
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Electricity 


Boulder Dam _ has become synonymous 
with things unprecedented in power de- 
velopment. Initial operation of this plant 
last year, with two 115,000-hp. units, the 
highest-powered hydro units in the world, 
was outstanding power-plant history. Fig. 
1 shows one of seven 55,000-kva., 287,000- 
volt, single-phase General Electric trans- 
formers being transported down a 6% 
grade to its place of installa- 
tion near the dam. 

Recent years have seen out- 
standing advance made in the 
design of high-voltage circuit 
breakers, but they are still of 
formidable size for very high 
voltage, as indicated by Fig. 
2. Here a condenser type 
bushing is being installed in a 
287,000-volt Westinghouse oil 
circuit breaker for Boulder 
Dam. Three of these units 
are required for one 3-phase 
circuit and have a 2,500,000- 
kva. rupturing capacity. 

Modern transformers have 
lost all resemblance to their 
simple predecessors. The large 
General Electric 3-phase power 
transformer, Fig. 3, recently 
completed for the Consolidated 
Gas & Electric Co., Baltimore, 
is cooled by three vertical radi- 
ator banks, each having a 
motor-driven blower to in- 
crease cooling effect. The 
transformer is rated at 53,333 
kva. with forced-air cooling, 
and 40,000 kva. when cooled 


by natural air circulation. 
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In the past the railway field absorbed a 
majority of mercury-are rectifier units, but 
now many of them are being installed in 
chemical and other industrial plants. The 
installation of Fig. 4 includes two 2,000- 
kw., 500-volt, Allis-Chalmers rectifier sets 
installed in a chlorine-caustic plant. 
20,000 kw. of rectifier capacity was installed 
last year by this company for chlorine and 


caustic-soda production. 

Hydrogen cooling of elec- 
trical machines, developed sev- 
eral years ago, was confined 
almost entirely to synchronous 
condensers and _ frequency 
changers until last year, when 
it was applied to several large 
3,600-r.p.m. generators. Fig. 
5 shows the stator winding of 
such a unit, rated 35,000-kw. 
at 3,600-r.p.m., being tested 
in the Westinghouse shops. 

Fig. 6 shows an _ outdoor 
Westinghouse hydrogen-cooled 
frequency changer for the 
Bureau of Power & Light of 
Los Angeles, Calif. This 600- 
r.p.m. unit consists of a 60- 
eyele, 60,000-kva., 13.2-kv., 
3-phase, 0.8-p.f. generator and 
a 11.5-kv., 3-phase, 0.9-p.f., 
530-cycle motor. Hydrogen 
cooling reduces windage, fric- 
tion and ventilating losses, in- 
creases output per unit volume 
of active material because of 
inherent properties of hydro- 
gen, and reduces maintenance 
due to freedom from dirt and 
moisture. 
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MASONEILAN NO. 11 


Reducing Valve 
For exact control of steam pres- 
sures up to 250 lbs. at total tem- 
peratures up to 475° F. Sizes one- 
half inch to two inches. 


Features 
Erosion resistant stainless steel trim— 
at no extra cost. 
Sensitive phosphor bronze diaphragm 
of exclusive beaded construction. 
Accurate, carefully calibrated springs, 
adjustable over a wide range. 
Smooth acting, ground and polished 
pilot and main valves, piston and 
cylinder. 
Reduces maintenance costs as much as 
two-thirds by eliminating wire draw- 
ing, steam cutting and valve sticking. 


MASON-NEILAN 


New York Chicago 


REGULATOR COMPANY 


Philadelphia 


Pittsburgh 


RS eT PR gu tae a 























MASONEILAN NO. 33 
Reducing Valve 


For small steam or air systems 
requiring a tight closing valve. 
Sizes one-eighth inch to three- 
quarter inch. 


Features 
Stainless steel valve and valve seat. 
Corrosion resistant steel spring and 
cap screws. 


Monel metal laminated diaphragm for 
steam service; moulded rubber and 
fabric diaphragm for air service. 
Removable cap of spring case permits 
changing diaphragm spring without 
disassembling. 

Accurate, compact, light in weight, 
simply constructed and easily adjusted. 








1186 ADAMS STREET, BOSTON, MASS. 


Tulsa St. Louis Houston Los Angeles 
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Example—What is the friction loss 
in a duct 120 in. wide by 50 in. deep 
and 80 ft. long when 71,000 c.f.m. of 
air is flowing? 

From the bottom chart, find the 
equivalent circular duct by connect- 
ing 120 in. on scale F, with 50 in. on 
scale E, and reading 85 in. in diam- 
eter on scale D. With this diameter 
and 71,000 c.f.m., the velocity is 1,800 
ft. per min. Friction loss per 100 ft. 
of duct is found by connecting 85 in., 
scale C, with 1,800 ft., scale A, and 
reading 0.04 in. of water on scale B. 
For 80 ft. of duct, the loss is 
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Automatically Adjusted 


Propeller Turbime 


In Marmet plant of Kanawha Valley Power Co., a 7,600-hp. 
propeller-type turbine is in operation, the runner vanes of which 
are adjusted automatically to the most efficient angle by the 
quantity of water flowing through the wicket gates 


Wiirn propeller-type turbines, high efficiency, 
when load or head changes, can be maintained only 
by adjusting the angle of the runner blades to suit 
each condition. To meet these requirements, New- 
port News Shipbuilding & Dry Dock Co. developed 
a design, the runner blades of which are adjusted 
automatically to the most efficient angular position 
for any load within unit capacity under either con- 
stant or variable head. Vane angle is adjusted by 
the water volume flowing through the runner, this 
quantity being regulated to suit the load by con- 
ventional-type wicket gates operated by an oil- 
pressure regulator. 

Satisfactory results were first obtained in the 
company’s hydraulic 
laboratory with a model 
runner, 16.5 in. in diam- 
eter, in 1932. Arrange- 
ments were made in 
1934 with the Kanawha 
Valley Power Co. to in- 
stall a 14-ft. 9-in. diame- 
ter runner of this type in 
its Marmet plant on the 
Kanawha River, near 
Charleston, W. Va. This 
unit was placed in serv- 
ice in December, 1935, 
and during the last year 
has operated approxi- 
mately 5,000 hr. It is 
rated 7,600 hp. under 
23-ft. net head at 90 
r.p.m. and has developed 
about 8,500 hp. under 
that head, compared to 
6,600 hp. for a fixed- 
vane turbine operating 
under the same condi- 
tions. With the excep- 
tion of the runner and 
a few minor differences, 
the adjustable-vane run- 
ner unit is identical to 


Fig. 1l—Interior of Marmet plant. 
The near unit is a fixed-vane type, 
the middle unit is the new adjust- 
able-runner type and the third a 
Kaplan type built by another manu- 
facturer 
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By R. V. Terry 


Hydraulic Engineer 
Newport News Shipbuilding 
& Dry Dock Co. 


the propeller turbine with the fixed-vane runner. 

A comparison of the power output, under vari- 
ous conditions of load and head, of the actual unit 
with the model results indicates that good perform- 
ance is being obtained. Field tests on this installa- 
tion have not been made. Tests by the index method 
only are planned because of the difficulty in ac- 
curately measuring the water at this plant. Although 
head varies greatly during the year, the plant has 
been operated most of the time at about 26 ft. gross 
head. Fig. 2 shows power output of the unit at 
this head, as well as the position of the runner 
vanes with respect to gate opening. The unit starts 
to develop power at 10% gate opening (servomotor 














stroke). Plotted against gate opening, power out- 
put is a straight line up to the point where the run- 
ner vanes are full open, 78% gate. When load is 
varied, the runner vanes move quickly and smoothly 
to their new position, about 2% gate movement 
being required to start the runner vanes moving. 
Fig. 3 shows an assembly of runner, shaft, crown 
plate, and operating ring, which weigh about 72 tons, 
suspended from a crane during installation in the 
plant. The runner vanes, which are pivoted much 
closer to their entrance than to their discharge edges, 
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Fig. 2—Performance curves for automatically ad- 
justed runner operating under a 26-ft. gross head 


are in their flat or minimum pitch position in the 
figure. It may be seen from Fig. 5 that mechanical 
design of this type of turbine is relatively simple. 

The cast-steel runner vanes are pivoted on heavy- 
duty, corrosion-resisting-steel roller bearings in a 
cast-steel hub. They are interconnected by seg- 
mental gears and racks to a dashpot piston in a 
cylinder formed by the. upper part of the hub. Angu- 
lar movement of the vanes is limited to 24 deg. by 
the piston stroke (10 deg. in the opening direction 
and 14 deg. in the closing direction), from the nor- 
mal position of a fixed-vane runner. 

The vanes are pivoted with their axes upstream 
from their centers of pressure. When water flows 
past the vanes, it sets up a moment, termed hydraulic 
moment, tending to open or increase their pitch. 
The hydraulic moment is balanced by a reactive 
device that tends to close or decrease pitch of the 
vanes. In this installation, two forms of reactive 
devices are employed; the principal one admits 
scroll-case pressure to the top of the dashpot piston 
and draft-tube pressure to its under side. The 
auxiliary or adjustable reactive device comprises 
heavy-duty, railway springs installed in the hollow 
turbine shaft and adjustable by a screw at the up- 
per end of the generator shaft. 

The runner hub is packed with grease, provision 
being made for greasing during operation from 
the top of the generator through a pipe used to 
actuate the vane-position indicator, extending down 
through the shaft. Small grease consumption is 
obtained by using a No. 3 grease, relatively close 
clearances on reciprocating parts, and labyrinth seals 
around the vane-stem bosses. 

The roller bearings being conservatively loaded 
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are expected to have a long life. They were se- 
lected on the basis of a maximum working load equal 
to one-third the manufacturer’s rating at 2 r.p.m. 
Angular speed of movement of the bearings in nor- 
mal operation is negligible. Even with full load 
thrown off the unit in 2 sec., the corresponding 
speed of the bearings is only 2 r.p.m. Duty of the 
bearings is intermittent as compared with the usual 
duty of roller bearings and the rollers are short 
compared with the diameter of the bearing, thus 
insuring uniform distribution of load. 

When the runner was developed in the laboratory, 
proportions of vanes relative to location of their 
axes were chosen to obtain the constant reactive 
moment needed to produce the correct vane posi- 
tions for various loads. Moments were measured 
on the model turbine by calibrated springs while the 
turbine was driving an electric dynamometer, the 
turbine gates being controlled by a governor. Fig. 
4 shows a typical moment diagram plotted from 
model tests giving the relation between the opening 
moment on the vanes (hydraulic moment) and vane 
position at various gate positions. 

This diagram shows that runner-vane movement 
is inherently stable. First, at a given runner-vane 
position, the tendency for the vanes to open in- 
creases with gate opening, primarily caused by the 
greater pressure built up above the runner as the 
gates open. Hydraulic moment is augmented under 
this condition by a slight movement of the center 
of pressure downstream away from the vane axis, 
resulting from the increased angle of attack of the 
water flow to the vanes. Second, at a fixed gate 
opening, vane moment decreases as the vanes open. 
This results from a lowering of pressure above the 
runner by increasing nozzle area between the run- 
ner vanes. It is also augmented by a slight move- 
ment of the center of pressure upstream, towards 
the vane axis, as the vanes open and the angle of 
water attack decreases. Thus, for a constant head, 
there is a definite position of the runner vanes for 
each position of the wicket gates or load. 


Fig. 3—Assembly of the runner, shaft, crown 
plate and operating ring suspended from the 
power-house crane 








Reactive moment required 
__ for best relation between 
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Runner-Vane Position, Tenths 


Fig. 4—Diagram for 16.5-in. model adjustable 
runner showing hydraulic moments tending to 
open vanes, versus vane position at different 
gate angles; head 9 ft., speed 600 r.p.m. 


Smooth and stable operation of the vanes is 
further insured by dashpot action of the arrange- 
ment constituting the principal reactive device. For 
the vanes to move, water must be drawn into one 
end of the cylinder and be expelled from the other, 
through restricted openings. 

Under variable-head operation, since the position 
of the runner-vanes is not fixed, their position with 
reference to gate opening varies with head. As 
head is reduced, the runner vanes assume a flatter 
position with respect to gate opening, which action 
is desirable to maintain best efficiency under vari- 
able head. 

When starting, as the wicket gates open, the vanes 
open to a relatively large pitch, resulting in a high 
starting torque at small gate opening with minimum 
hydraulic thrust. This action is produced by water 
impinging directly against the vanes and the center 
of pressure occurring near their center of area, a 
relative large distance from their axis. A large hy- 
draulic opening moment is produced that greatly 
overbalances the reactive moment and _ normally 
forces the vanes full open at this time. The low 
hydraulic thrust results from the steep angle of 
the vanes and small forces normal to vane surfaces. 
This action of the runner when starting the turbine 
has proved to be a desirable characteristic because 
of the light load imposed on the thrust bearing at 
low speeds. As the unit picks up speed, the vanes 
return to their closed position before synchronous 
speed is reached, the center of pressure moving up- 
stream as the angle of attack is reduced. 

After synchronizing, as load is placed on the unit 
by opening the wicket gates, the vanes are kept 
closed by the reactive device up to a certain gate 
opening, depending upon the head. Above that 
gate opening, the opening moment, created by the 
flow of water past the vanes, overbalances the re- 
active moment and the vanes open to a corresponding 
position. This action continues as the load is in- 
creased until the vanes reach full piston stroke of 
dashpot piston. The reverse action takes place when 
the load is reduced. When the unit is taken out 
of service it always stops with the vanes closed, 
as is the case when the unit is motoring. 

The Marmet unit has good governing character- 
istics. It operated smoothly at all loads and under 
all heads ranging from 10 to 26 ft. There is no 
vibration under any load or head. A recent inspec- 
tion shows the turbine to be in good condition after 





the first year of service. A second turbine of this 
type, practically a duplicate of Marmet Unit No. 2, 
is under construction for the Winfield Plant of 
Kanawha Valley Power Co. 

Further improvements in both mechanical and 
hydraulic design huve recently been made. Model 
efficiencies have been increased, particularly with the 
5- and 6-vane type runners, reaching a maximum of 
88% under 12-ft. head. In addition to possessing 
greater mechanical simplicity, the more recent de- 
signs provide for field setting of the reactive mo- 
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Fig. 5—Cross-section through 
the turbine and operating parts 


ment by a simple adjustment without the use of 
springs in the shaft. The balance piston is made 
smaller and the diameter and height of the upper 
part of the hub reduced. Reactive pressure, from 
100 to 150% of the normal head, is pumped into 
the runner hub, independent of the bearing water 
supply, from tail water, thus providing a constant 
reactive moment independent of the head. A part 
of the water pumped is bypassed to the pump suc- 
tion. Reactive pressure is field-adjusted by throttling 
the bypass. Once adjusted at normal head, the by- 
pass requires no further adjustment. The bypass 
may, however, be used during field tests to vary 
runner-vane position with reference to gate opening 
in order to check the best relation as determined 
from the model tests. 
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Commutator Maintenance 


By A. M. Harrison 


Power Engineer, Westinghouse 
Electric & Mfg. Co. 


A COMMUTATOR is not considered an in- 
volved mechanism needing frequent nursing to keep 
it in operation. However, a periodic inspection is 
good insurance. 

Keep brushes free in holders so that they can 
follow slight eccentricities in the commutator ; other- 
wise sparking will result fron: poor contact. Re- 
move dust, which often causes brushes to stick in 
holders, about once a week by blowing out and 
then wiping with a cloth. 

It is important that pressure on brushes be main- 
tained at correct value throughout their life. In- 
sufficient pressure causes sparking and heating, and 
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Good commutation reduces maintenance expense and insures 
reliable operation 


excessive pressure increases brush and commutator 
wear and heating because of high friction. Unequal 
pressure on different brushes results in unequal 
distribution of current between brushes, burned 
shunts and uneven wear. Adjust pressure periodi- 
cally to a uniform value of 2 to 2.5 lb. per sq. in., 
depending on brush cross-sectional area. Pressures 
can be checked conveniently by a special small 
spring balance made by brush manufacturers. 
Take brushes out of service before rivets or 
metal clips come in contact with the commutator, 




















Grinding in brushes so the ends fit the curvature of the 
commutator. This is done by moving sandpaper under each 
brush while pressing it firmly against the commutator 


and seat or grind new ones properly to the 
commutator surface by sandpaper, pulled 
in one direction only. Do not use emery 
or carborundum paper, as particles become 
imbedded in the brush face and cause com- 
mutator cutting. Pull sandpaper in the di- 
rection of rotation of the machine and 
against the commutator surface. When 
fully seated on the commutator, wipe the 
face and sides of the brush and blow out 
brush rigging to remove all sand particles. 
Attach shunts carefully to replaced brushes, 
otherwise they will not divide the load 
properly, and pitting may result from cur- 
rent passing from brush to holder. Keep 
brush shunts in well-rounded shape; mash- 
ing interferes with brush movements and may cause 
poor contact. 

Keep the commutator surface smooth and round. 
When rough, grind it at normal speed with a special 
grinding rig something like a lathe carriage. This rig 
comprises a grinding stone in a fixture on one brush 
arm, which permits the stone to be moved radially 
and laterally. An industrial vacuum cleaner, con- 
nected by flexible hose to a nozzle which fits close 
to the grinding surface, follows the stone along the 
commutator and picks up dust. When a commuta- 
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tor has been badly scored or gouged, turn it smooth 
on a lathe at low speed before grinding. Grind a 
commutator to within 0.001 in. of a true circle, then 
polish with very fine sandpaper to remove all 
grinding marks. 

Practically all large d.c. machines now have the 
commutator mica undercut. After a commutator is 
ground, see that the mica is at least 0.03 in. below 
the bar surface. High mica causes sparking and 
rapid brush wear. If the mica does not need under- 
cutting after grinding, clean out the slots thoroughly 
and bevel the edges of the bars to remove all burrs. 

If brush holders or brush arms have been dis- 
turbed, check spacing of brush arms around the 
periphery of the commutator by placing a paper 
tape around the commutator and marking the posi- 
tion of each brush. This spacing should be equal 
between all brush groups. Align all brushes on the 
same arm along the edge of a commutator segment. 
As a commutator wears in service, adjust brush 
holders so that they are not more than 0.1 in. away 
from the commutator surface to permit sufficient 
running clearance between commutator and brush 
holders. Any greater distance has a tendency to 
permit rocking of brushes in the holders and changes 
brush fit. 

Examine brush faces periodically to see if copper 
particles are imbedded, which is often the case after 
a commutator is ground. These particles cause ex- 
cessive grooving and commutator wear and should 
be removed by grinding brushes with sandpaper, or 
by picking them out with a knife. A commutator, 
polished by continued running, seldom has copper 
imbedded in its brush faces. 

Air supply to d.c. machines should be clean and 








With the stroboglow, a single commutator bar can be selected 
and studied at will while the machine is rotating at full speed 


free from dust and oil vapor. Dust and grit cause 
excessive brush and commutator wear. Oil will 
carbonize mica in a commutator, destroy its insulat- 
ing qualities, and result in overheating. 

Vibration of a machine may produce poor con- 
tact between brushes and commutator, causing spark- 
ing and overheating. When bearings wear, the 
main- and commutating-pole air gaps become un- 
equal. Maintain these gaps equal by adjusting or 
renewing the bearings or by increasing or de- 
creasing liner thickness between pole pieces and 
frame. 


Crankless Diesels for Iee Plant 


Saving in weight and space, low maintenance, and 


practically automatic operation permit economies 


Is THE plant of American Ice Co., North Sacra- 
mento, Calif., two Sterling crankless opposed-piston 
diesels supply power requirements. As a pioneer 
application of this type of prime mover for station- 
ary service, the plant has many features of interest 
to power engineers. Important is the compact ar- 
rangement of equipment made possible by the saving 
in weight and size of the engines. 

In this plant, generating equipment consists of 
two 75-hp., 1,200-r.p.m., 4-cyl., 2-cycle, crankless 
opposed-piston diesels tandem-connected to a 156- 
kva., 125-kw., 1,200-r.p.m., 3-phase, 60-cycle West- 
inghouse generator. As shown, diesels are con- 
nected to either end of the generator shaft through 
Thermoid Hardy couplings and Kinney multiple-disk 
oil clutches. This permits 50% operation without 
material sacrifice in efficiency through light-load 
periods, as clutches are guaranteed by the manu- 


facturer to idle indefinitely without overheating. 
The 3-kw. d.c. exciter is driven from main genera- 
tor shaft through a V-belt inboard from the clutch. 

The crankless design offers appreciably fewer 
moving parts. Each engine has 4 pairs of opposed 
pistons in horizontal cylinders parallel to the main 
shaft, the firing chamber being common to a pair of 
opposed pistons at the center of the block. The 
outboard end of each piston is connected, through 
a ball-and-socket joint, to a short “bridge” sliding 
on guide rods extending from the main cylinder 
block. The bridge in turn terminates in a ball-and- 
socket joint and a babbitted slipper pad which rests 
against the circular slant plate fixed to the main shaft 
at an angle of approximately 224 deg., there being 
slant plates at both ends of the engine. 

It is the design of this slant plate or disk which 
permits the piston thrust parallel to the main shaft 
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to be translated into a tangential component pro- 
ducing rotary motion of the slant disks and shaft. 

As expected, slant-disk position determines piston 
position in the cylinder. As the slant disk rotates, 
pairs of opposed pistons are successively forced into 
firing position, the resulting power stroke being 
delivered successively around the periphery of the 
slant plate. Before reaching the stroke limit, the 
piston on one side opens the cylinder exhaust port, 
and a short interval later the opposite piston uncovers 
the scavenging port on the opposite end of the cyl- 
inder. This sequence permits exhaust pressure to 
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Accessibility to pistons and slant-disk assembly is provided 
by easily removed cover plates 


fall below that of the scavenging air before ports are 
uncovered. 

This uniflow scavenging sweeps burned gases from 
the cylinder and gives a complete change of air 
before compression, during which the foregoing 
operations are reversed. Fuel injection pressure is 
about 2,500 Ib. per sq. in. 

Features which make this design attractive from 
the standpoint of low maintenance are elimination of 
crank shaft, crank shaft bearings, connecting rods and 
wrist pins. Injection troubles are lessened as only 
four fuel injectors are required for the equivalent 
of eight cylinders. Adjustments for wear on the 
slipper pad are taken up with shims and exact bear- 
ing clearances can be obtained by measurement whic 
is impossible with the conventional connecting-rod 
bearing. Due to the ball-and-socket connection, pis- 
tons reciprocate freely in the cylinders and result in 
minimum cylinder wear. The entire piston assem- 
bly can be inspected through two easily removed 
cover plates on either side of the engine. It is pos- 
sible to replace pistons without disturbing other 
parts of the engine. Removal of a piston requires 
about 15 min. Individual cylinders, mounted in a 
frame, are readily removable, thus facilitating service 
work and reducing cost of maintenance. 

Block and exhaust port castings are cooled with 
water taken from the discharge of the ammonia con- 
densers in the ice plant, passed through the engines 
and to the sewer, eliminating a radiator or cooling 
tower. 

Exhaust gas passes through a Maxim silencer and 





a baffle muffler. Cooling-water temperatures are 130 
to 135 deg., lubricating-oil temperatures 100 deg. F. 
and exhaust temperatures at full load 500 to 550 deg. 
F., with not more than 20 deg. differential between 
all cylinders, even when both engines are in service. 

Starting mechanism consists of two electric motors 
built into the engine block, geared to the main shaft 
and energized by a 24-volt storage battery. Scaveng- 
ing air is obtained from a 4-cyl. built-in air com- 
pressor at the outboard end of each engine block. 
While the two engines have been in service but a 
short time, reports on fuel consumption indicate that 
0.43 Ib. of fuel is required per hp.-hr. at approxi- 
mately 3 load. 

Lubrication is provided by both a pressure and 
jet system, main bearings being lubricated by pres- 
sure and the slant disks, slipper-pad assembly, and 
pistons by four jets of oil directed at the slipper- 
pad assembly on the slant disk. Splash from this 
jet lubricates guide rods and pistons. Both engines 
are automatically governed. 

Fuel oil is strained, metered, filtered (Purolator), 


pumped into a supply tank in the engine room and 





automatically maintained at proper level from the 
main fuel-oil storage reservoir. Lubricating-oil 
level is similarly maintained from an automatic stor- 
age tank on the generator wall. Purolator units 
filter lubricating oil. Low-water and low-oil-pres- 
sure shutdowns are incorporated in the engine and 
the generator gearings are protected by thermal 
relays sounding a siren alarm in case of overheating. 

During the peak season in the hot Sacramento 
Valley, the ice plant will run at full capacity 24 hr. 
a day for approximately 6 mo., unusually severe 
service for any power plant. William J. Kerth, 
owner and manager, is keeping complete records of 


Fuel and lubricating-oil costs for the 
156-kva., 125-kw. set at 1200 r.p.m. 
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operating and maintenance costs which will be re- 
leased through Power as soon as sufficient data are 
accumulated to provide conclusive factual evidence 
of costs. King-Knight Co., San Francisco, designed 
and made the installation, and supplied the fuel-con- 
sumption curve above. 


THIS DRIVE IS TIRED 


Rubber automobile tires replace gears and cog- 
wheels in driving a mixing drum for the big Huber 
ink-making plant at Borger, Tex. They spend their 
driving life quietly, going round and round the drum 
and never getting anywhere. 
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Homemade Filter Halves 
Engine-Oil Cost 


In A diesel-engine plant the chief engineer tried to induce 
his superiors to buy larger lubricating-oil filters, but his 
recommendations were rejected because of lack of funds. 
He then turned his ingenuity to making units which 
would do the job. Turning grooves for Victaulic cou- 
plings at either end of a 30-in. length of 6-in. pipe, he 
had the plant welder form a cap and base for the cylinder 
and turned grooves in them to match those in the pipe 
barrel. He tapped the bottom section for a 3-in. inlet 
and the upper end of the barrel just below the joint ring 
for an outlet connection. He installed a drain in the 
base, a screen of $-in. hardware cloth just above the inlet 
level to support the filtering element, and affixed a hold- 
down bracket to the cap to restrain upward motion of 
the filtering element. This made the job ready for the 
filtering unit itself. The Victaulic couplings connecting 
base, cylinder and cap.afforded quick access to the 
interior, 

For filtering the oil, ordinary cotton waste was rolled 
up into a length of 24-in. wide 3-in. mesh hardware cloth. 
Further to reinforce the grip of this mesh on the waste, 
the mid-section was squeezed down to half its former 
diameter and the void thus formed filled with waste. 
The whole filter was slipped within a cotton sack and 
pushed snugly within the cylindrical section. 

Pressure gages put on inlet and outlet lines showed 
that a differential of around 20 lb. would maintain full 
oil flow through the filter. Gradual building up of the 
inlet reading, coupled with a drop in the outlet pressure, 
gave a check on the amount of clogging. 

Before these homemade filters were installed, it was 
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necessary to change oil every 360 hr. From 75 to 90 
gal. of make-up had to be added to the original supply 
to maintain proper crankcase level during that period. 
After the engines had been thoroughly cleaned and the 
new filters installed, oil in the engine base could be run 
from 1,200 to 1,500 hr. before a change was deemed 
desirable. Also the amount of make-up dropped from 
an average of 5.50 to 2.75 gal. per engine per operating 
day. 


Longview, Texas ELTON STERRETT 


Prevents Corrosion of 
Engine Piston Rods 


It miGuT be of interest to readers responsible for main- 
tenance and care of mechanical equipment to know how 
we eliminated the corrosion and scoring of steam-engine 
piston rods. Our problem is different from that of most 
plants as our engines are in service during the heating 
season only. Water in this district is bad, consequently 
considerable scale is deposited in the boilers. We oper- 
ate 60 fan engines, both horizontal and vertical types, 
running on 30-lb. heating steam at the boiler, which 
means considerably less pressure at the engines. Most 
of the engines have cylinders 16 to 18 in. in diameter, 
with 8-in. stroke. Because of so much exposed cylinder 
surface, we are working with very wet steam and at 
times plenty of water. 

To eliminate boiler scale, compound is used. This 
washes over into the engines, making lubrication diffi- 
cult, and deteriorates the piston-rod packing. This water 
drips through the rod packings into the oiling system 
and is circulated through the force-feed oil pipes into 
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the bearings, causing overheating of bearings, particu- 
larly on the vertical engines. 

In the off-heating season, engines are all idle. Dur- 
ing this period, moisture left in the engines and the boiler 
compound corrodes and pits the steel parts, particularly 
the exposed piston rods. Immediately upon closing down 
all rod packing was removed from the piston rods and 
valve stems to obtain better drainage and help dry out 
the engine cylinders. But the pitting and corrosion 
were so bad that the piston-rod life was approximately 
two years and we were installing about 30 new rods a 
year. 

We tried a number of non-corrosive steels and finally 
found that 18-8, chrome-nickel, free-machining, stainless 
steel will resist this corrosion and is not easily scored by 
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rod packings. After two years’ trial we find that these 
rods are still bright and unscored, not pitted and the 
same size as when first installed, and look good for many 
more years of service. 

These engine rods are about 28 to 36 in. long, varying 
in diameter from 1.25 to 1.75 in. Piston fits are of two 
kinds, a collar on the rod with a straight pressure fit 
and the other a rather steep tapered enlargement. We 
get the steel directly from the miil, polished and ground 
to size. Then we recess for the piston fit about }$ in. 
deep and build up the collar with an acetylene torch 
using bronze Oxweld 25 M welding rod, as in the figure. 
This welding rod is non-corrosive, tough, machines freely 
and can be laid at a low heat so as not to segregate the 
chrome and nickel in the piston rod. By constantly 
rotating the piston rod while welding, we encounter very 
little warping. 

Because of the excellent wear of the engine rods and 
the large savings in rod packings, we are extending their 
use to all boiler-feed pumps, vacuum pumps, sump pumps 
and any other revolving parts subject to corrosion and 
oxidation. 


Kansas City, Mo. Wy. H. Burveicu 


Water 





Device for Detecting 
Oil in 


Condensate Returns 


: 2k 
a'x!"tee/ 













8k/4'nipple > 





/ Ya "to 3 /4 ” 
“reducer 


WE WISHED to use condensate from fuel-oil tank heating 
coils as makeup boiler-feed water. We hesitated, how- 
ever, for fear a leak into the heating coils would get oil 
into the boilers. The problem was solved by installing 
on the condensate-return line the device shown in the 
figure. It comprises two pices of 14-in. pipe, one 6 in. 
and one 8 in. long, screwed into a reducing tee. On 
the bottom of the cylinder, a 14-in. to #-in. reducer pro- 
vides a connection for the condensate line, with the 
discharge taken out of the tee to the hotwell. The cylin- 
der was drilled and tapped for a 3-in. gage-glass connec- 
tion. Any oil will show up in the glass. The assembly 
is placed where it can be easily observed and evidence of 
oil easily detected. 


New York, N.Y. TEertc ERNST 


Repairing Corrosion Damage 
in Vertical Tubular Boilers 


ACCUMULATION of sludge and loose scale in the lower 
part of the water-leg of vertical tubular boilers often 
_ accelerates internal corrosion. In addition, the service 
to which this type of boiler is subjected may result in 
external corrosion of the 'ower part of the wrapper sheet. 
It is not uncommon for the combined effects of internal 
and external corrosion to cause serious reduction in 
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thickness. Deteriorat:on is often localized over a limited 
area, but building up the surfaces by welding should not 
be attempted. 

The wrapper sheet can be repaired by patching, which 
is good practice and economy when the rest of the boiler 
is in good condition, but the question is when to use a 
welded-in patch and when to use rivets. If the defective 
section of plate does not extend more than 12 in. above 
the mudring and is not more than 20 in. long circum- 
ferentially, if the wrapper sheet is staybolted to the fur- 
nace sheet, and if a good electric welder is available, 
the welded repair is advisable, otherwise a riveted repair 
should be made. 

The defective plate should be cut out with an acetylene 
torch in a semi-elliptical shape, taking care to make the 
entire cut at about a 45-deg. angle. The apex of this 
section should come between the second and third row of 
staybolts, assuming that the pitch permits. A plate of 
the same material and thickness as that used for the 
wrapper sheet should be secured, fabricated to the proper 
curvature and size to fit in the cut-out. Edges of the 
new plate are beveled so that when in place, beveled 
edges of the new and old plate form two sides of a 90 
deg. vee, or a little less. The plate is then drilled and 
tapped for the staybolts, and drilled and reamed at the 
bottom for the mudring rivets. The sheet is riveted in 
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position along the mudring and the circumference of the 
patch fused carefully to the wrapper sheet by electric 
welding. Staybolts are screwed through the sheet so as 
to extend at least two threads and riveted over. A com- 
pleted repair is shown in the figure. 

A second condition may arise in which the corroded 
area of plate extends a considerable distance circum- 
ferentially. While some states have adopted no law or 
code pertaining to welding in these cases, there are other 
states and codes that forbid it. It is frequently danger- 
ous practice. If the deteriorated section is over 20 in. 
but localized on one section of the boiler, a semi-elliptical 
patch may be lap-riveted to the wrapper sheet after the 
defective section is cut out. The patch is drilled and 
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tapped for the staybolts as with the welded patch. If, 
however, corrosion has affected a greater distance around 
the boiler, or several locations around the lower water- 
leg section, the entire lower section of the wrapper sheet 
may be cut off. This cut should be located between two 
rows of staybolts. A new plate is banded around the 
entire circumference. This, however, involves the com- 
plications of designing, locating and matching the riveted 
longitudinal seams. The design of such a repair should 
be approved by an authorized boiler inspector or state 
boiler department, and the repair method recommended 
should be carried out by a competent boiler maker. 
Columbus, O. J. R. WittraMs 


Safeguarding Emergency 
Valve-Control Panel 


THE piping layout of a modern industrial power plant 
includes motor-operated stop valves in all high-pressure 
steam lines. These valves are normally controlled from 
switching panels in the immediate vicinity of the valve- 
operating mechanism. Each panel is equipped with pilot 
lights, to indicate valve position, and is located so that 
the mechanical action of the valve, when opening and 
closing, can be easily observed by the operator. 

An emergency switching panel is provided to insure a 
means of closing the valves in the event of an abnormal 
condition such as fire or steam-line rupture, preventing 
access to the normal controls. This panel is equipped 
with pushbutton-type snap switches controlling valve- 
closing circuits. Because of the remote location of the 
emergency panel, and possibility of tampering by unau- 
thorized persons, it was considered unsafe to include 
«Switches controlling the valve-opening circuits. 

In the original design of this emergency equipment, 
operating pushbuttons were mounted directly on the 





panel face. To eliminate any possibility of accidental 
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valve closure, with possible serious effect on continuity 

of plant operation, these pushbuttons were later enclosed 

in a metal cabinet, as in the figure. This enclosure, con- 

structed with an unlocked door hinged at the top, affords 

adequate protection and very little interference with 

speedy operation during emergencies. 
New York, N. Y 
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Grouting a Turbine 
With Cement Gun 


RECENTLY I was called upon to grout two 300-kw. tur- 
bines when insufficient space had been left to do a good 
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job by the usual means. Bedplates were about 5 ft. 
wide and so enciosed underneath that it was difficult to 
grout. The problem was solved with a cement gun. 

The air compressor in the plant did not have sufficient 
capacity to operate the gun properly, which made it 
essential that grout mixture, air pressure and volume 
be closely watched. Sand was screened 100% minus 
4-in. mesh and mixed with equal parts of cement and 
with sufficient water to allow it to flow level in the 
mixing box. Maximum air pressure of 75 lb. per sq.in. 
was available, but because of small compressor capacity, 
actual pressure was considerably less. Procedure in 
handling the gun was: 

First, the projection air valve was slightly opened, 
which reduced pressure in the discharge hose to about 
50 Ib. Then the discharge valve that admits air under 
the piston was opened gently until a slight pulsation 
could be observed in the projection hose, showing that 
cement was flowing from the gun. From this point on, 
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this valve was closed and opened sharply by hand to 
create a pulsation of sufficient strength and duration 
to limit the amount of grout forced from the gun to a 
quantity that could be handled readily at 50 Ib. per sq.in. 
No clogging occurred, and the grout was projected with 
enough force into all parts of the bedplate and up 
between the stiffening ribs. A highly satisfactory job 
was done under very unfavorable conditions. 
New York, N.Y. T. W. Hinp 


Home-made "Stethoscope" 
For Engineers 


THE DIAGRAM shows a home-made “stethoscope” or 
listening device which I made and have used for over 
two years in detecting hidden noises, such as leaks and 
for checking operation of steam traps, as the entire 
cycle of operation can be heard by placing the pointed 
rod against the trap body and listening at the open end 
of the can. It can also be used to trace hard-to-find 


knocks in machinery. 
I used a tin can 3$x34x4 in. high, with a 24-in. snap- 

cover opening. The bottom serves as a diaphragm, and 

is center drilled for the %-in. steel rod, 24 ft. long. 

L. M. 
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lron Rust in 
Condensate Lines 


THE SITUATION described by T.F.H. under 
“Tron Rust in Condensate Lines” in Octo- 
ber Power is one that arises very fre- 
quently. The explanation given by W. J. 
Ryan is quite correct. CO: driven off with 
steam gives a condensate of low pH. Oxy- 
gen necessary for corrosion may enter 
from radiator connections, leaks in the 
condensate line, or from improperly 
deaerated feedwater. 

Correction of the difficulty is simple to 
state, but sometimes mechanically difficult 
to carry out in the plant. First, provide 
sufficient treatment and deaeration of 
boiler feedwater to remove CO, and O:. 
If the mechanical deaerator will not re- 
move all oxygen, carry 20 to 50 p.p.m. 
of excess sodium sulphite (Na:SO;) in 
the boiler to combine with any remaining 
oxygen. The most important treatment, 
however, is to raise the pH of condensate 
returning to condensate lines. This may 
be done in several ways, one of which is to 
slowly drip a solution of sodium carbonate 
into the line at the point where corrosion 
begins. The pH of the condensate is 
raised to about the same value as the 
boiler water, 9.5 to 10.5. 

Instead of making a sodium carbonate 
solution, water from the boiler itself or 
from the blowdown may be used. The 
pH of either is enough to prevent con- 
densate-line corrosion. 

Condensate lines are corroded by the 
same things that corrode the boiler when 
feedwater contains oxygen and pH is too 
low. The same preventative methods of 
oxygen removal, and increasing alkalinity 
will remove the trouble. 

Seattle, Wash. K. A. Kose 


University of Washington. 


Disposing of "Fly Paper" 


NOTWITHSTANDING the title, this does not 
concern winged insects, but describes an 
ingenious “kink” to combat a problem 
similar to fly-ash in pulverized coal-burn- 
ing plants. 

A small manufacturing concern found 
itself with a large by-product of chem- 
ically treated paper scraps. The cost of 
reclaiming this scrap for the pulp industry 
was prohibitive, and to obtain some re- 
turn, the paper was used as a supplement 
to boiler fuel. 

As tons of this scrap paper were fed into 
the furnaces of the h.r.t. boiler, the fuel 
bill dropped and difficulties of paper dis- 
posal were thought solved. Soon, however, 
complaints started to pour in from nearby 
residences. Scraps of burned paper floated 
from the stack and descended on every- 
thing in sight. As these scraps were as 
light as ash, they went with the wind for 
unusual distances. 

Complaints and indications of dissatis- 
faction continued until the engineer tried 
a scheme of his own. He constructed a 
heavy, wire-mesh basket for each boiler 
tube. Baskets had the same outside diame- 
ter as boiler-tube inside diameter, and 


106 








COMMENT 





were about 2 ft. long, open at one end. 
A basket was pushed, open end first, about 
6 in. into the front of each boiler tube, 
and retained pieces of burned paper of 
noticeable size, or at least broke them up 
into a dust that was not quite so objec- 
tionable. Complaints stopped, the engineer 
has the baskets emptied by his night fire- 
man each night, and the fly-paper problem 
is cured. 


Flushing, N. Y. Harry M. Sprinc. 


Faulty Results in 
Boiler-Water Analysis 


I aM writing regarding a difficulty in 
boiler water analysis. [Jn analyzing boiler 
water, I check for carbonates, bicarbonates, 
hydrates, sulphates and salts by the silver- 
nitrate method. I also check total solids 
by evaporating a 58.3-cc. sample of water 
to dryness and weighing the empty glass 
beaker and again after the water has 
evaporated. However, my analysis shows 
that the total-solids weight is less than 
that of the sum of carbonates, hydrates, 
sulphates, etc. Is this caused by inac- 
curacies of titration? 


Example: 


By evaporating 
to dryness Total solids 8.0 gr. per gal. 
137 p.p.m. 
Carbonates 35 
Hydrates 50 
Bicarbonates 0 
Sulphates 154 


239 p.p.m. 


Shouldn’t the sum of the salts listed be 
equal to or less than the total solids? JI 
am using the Bensidine method for de- 
termining sulphates. I use N/50 HeSO,, 
Phenol and M.O. indicators for the car- 
bonates, bicarbonates and hydrates. My 
reagents are made up fresh each month. 
If you know of a similar case, I should 
like to hear what was done about it. 

—L. L. S. 

(The following reply was prepared by 
W. J. Ryan, Water Service Laboratories, 
425 West 126 St., New York, N. Y— 
Editor.) 

It seems that L.L.S. must be making 
some error in his calculations, in his de- 
termination of the various items in the 
analysis, or in his test for total solids. 
The sum of the carbonates, hydrates, sul- 
phates, and chlorides should not exceed 
the total solids determined by evaporation. 
As a matter of fact, they should be less, 
because the residue includes impurities 
that L.L.S. is not measuring at all, such 
as silica and organic matter. His analysis 
shows the sulphates alone to be more 
than the total solids, which is obviously 
incorrect. 

A possible explanation of the discrepancy 
is that the scales used for determining 
the total solids by evaporation are not cor- 
rect. The amount of dissolved material in 
58.3 cc. of water is so small that only a 
sensitive chemical balance will weigh it 
accurately. 

Otherwise, take a sample of boiler wa- 
ter, make an analysis on a portion of it 
and send the remainder (at least a quart) 
to a chemical laboratory, giving the labora- 


By titration 


tory a complete description of how your 
tests were made, what strength of re- 
agents were used, etc., and what results 
were obtained. From this information, 
the laboratory can ascertain where the 
error lies. 


Should a Governor 


Be Blocked 


A PRACTICAL article describing blocking a 
steam-engine governor appeared on page 
683, December, 1936, Power. While the 
author stressed the necessity of blocking 
to avoid an interruption in service, I be- 
lieve it important to emphasize the dangers 
of this practice generally, and that it is 
definitely not to be recommended. There 
are rare cases, however, where such ac- 
tion may be warranted if a man is sta- 
tioned at the engine throttle constantly 
until the block is removed. 

With an engine-driven generator, it is 
always possible for the circuit breaker to 
open and suddenly drop the load, where- 
upon:the engine starts to run away. Un- 
less the engine is equipped with an auto- 
matic overspeed stop, we can only hope 
that safety factors in reciprocating and 
stationary members will withstand the 
stress .until the throttle can be closed. 
Stresses produced by centrifugal force in 
rotating parts increase as the square of 
the rotative speed; throwing generator 
windings will be but a minor result. The 
flywheel will probably explode and wreck® 
everything in its path. 

Such accidents have happened too many 
times to warrant taking a chance. 20- 
ton flywheel pieces ripping through brick 
walls, and taking pieces of people along 
with them, should make an engineer hesi- 
tate to block a steam-engine governor. 


Cleveland, O. A. C. WIGcGINS. 


I READ with interest E. R. Webber’s 
article, “Blocked Governor to Keep Unit 
in Service,” in December Power. It brings 
to mind operating conditions during the 
World War. An industrial plant working 
on truck orders depended for power on a 
heavily-overloaded primary line from a 
local central station and two engine-driven, 
direct-connected a.c. generators. One 
prime mover was a cross-compound shaft- 
governor engine with non-releasing Corliss 
valve gear and conventional flyball gov- 
ernor. 

Load was so great at times that there 
was danger of the valve gear engaging 
the safety cams and causing a power in- 
terruption. To insure continuous service 
during these periods, a flat piece of steel 
was placed on the top of the governor 
post to prevent latches from engaging 
safety cams in case the governor settled 
to the extreme lower position. While this 
made safety cams inoperative and required 
very close attention on the part of shift 
engineers, it carried the plant over many 
temporary peak-loads that otherwise would 
have shut down this unit and caused a 
serious power interruption. 

Detroit, Mich. E. A. SITTER 

Chief Power-Plant Engineer, 
Chevrolet-Forge. 


POWER —February, 1937 

















Silencing Diesel Exhausts 


One of the little appreciated problems 
in connection with diesel stations is the 
problem of silencing engine exhausts. To 
silence an engine without regard to back- 
pressure developed on the engine exhaust 
or suction loss on air intake is one thing, 
but to silence an engine without producing 
undue backpressure, with consequent de- 
crease in output, is quite a different story. 

Recently an investigation was carried 
out where those living adjacent to a sta- 
tion complained of the noise and brought 
a case to trial in the District Court pray- 
ing for a writ of injunction and asking 
that the station be declared a_ public 
nuisance and enjoined from operating. As 
considerable money had been invested in 
this station and all the ordinary things had 
been done to silence the exhaust, the 
problem was not simple. Early in the 
study it developed that the human ear and 
human opinion, as to whether some cura- 
tive measures had or had not produced bet- 
terment, were an impossible standard from 
which to judge. 

A noise-volume measuring instrument 
was secured from the telephone company 
and the study carried out by actually 
measuring the volume of sound produced 
under various silencer arrangements, Fig. 
1. The Western Electric No. 10-A noise 
set consisted of an electric vibrator sys- 
tem delivering a scrambled noise to the 
receiving system. An open-back telephone 
receiver was used with a circuit equiva- 
lent to an Ayrton shunt box, by which the 
amount of output from the sound gen- 
erator could be varied into the telephone 
receiver, and when the energy delivered 
to the receiver was sufficient in quantity 
to be just heard above the noise coming 
through the open back of the receiver, 
this reading was called the noise value. 

Stations were set up on a map so that 
all readings could be compared to definite 
locations. Readings were taken at the 
four points of the compass at various dis- 
tances from the power station, and by 
changes in the exhaust piping, silencing 
equipment and exhaust stack arrangement, 
various levels of sound were determined. 

These results were plotted and the 
amount of noise observed in any particu- 
lar station as compared to any other 
particular station seems to obey the same 
fundamental laws as light, namely, the 
law of the inverse square, which briefly 
stated is that if you double the distance 
from the source, you decrease the noise 
to one-fourth that at the previous station. 





Extract of a paper by Prof. M. P. Cleghorn 
of Iowa State College and John M. Drabelle 
of Iowa Elec. Light & Power Co. before the 
Iowa Engrg. Society. 


Fig. 1—Some of the silencer arrangements used 


Engines involved were 6-cyl., 2-cycle 
pump-scavenging, solid-injection diesels, 
operating at 257 r.p.m. and having a nom- 
inal rating of 720 hp. The cylinders were 
16x20 in. and the air scavenging pump, 
32x20 in. The higher-speed, 2-cycle en- 
gine presents a more serious problem in 
silencing than the slower-speed 4-cycle, 
either solid- or air-injection units, due 
to the higher frequency of exhaust. 

One silencer tested consisted of a steel 
cylinder with a series of disks with open- 
ings arranged concentrical. This device, 
however, while producing a slight diminu- 
tion of sound level, produced serious 
backpressure upon the equipment, as 
shown in Test 103, Fig. 2. As the work 
progressed in this noise study, it became 
apparent that we had reached a limit be- 
yond which it was impossible for us to 
go with the means at hand. 

As the noise-measuring instrument alone 
would not analyze these complex sounds 
into their respective components, a fre- 
quency analyzer was made use of. This 
consisted essentially of a radio-broadcast- 
ing microphone on the roof of the power 
station. From this a circuit was run back 
into the building to a frequency analyzer. 
When the various component parts of the 
complex sound wave were analyzed, it 
was found that a low-frequency 40-cycle 
note, together with a 60-cycle note and a 
second harmonic were the principal dis- 
turbing factors. 

Low-frequency notes from the engine 
exhaust have the peculiar property of 
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Fig. 2—Test results, showing backpressure noise 
readings and vacuum in suction line 
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carrying a considerable amount of me- 
chanical energy for a considerable dis- 
tance and it is these low frequency com- 
ponents that produce the rattling of win- 
dows and the sensation of impact and 
pressure upon the human ear. 

The research department of a silencer 
company was employed to suggest reme- 
dies and, after a frequency analysis was 
made by their engineers, an additional 
sound trap was installed upon the ex- 
haust-silencing system. Results are shown 
on Fig. 3, Curve A being the noise read- 
ings with all three units in operation be- 
fore any changes were made. Curve B 
is the noise-distance curve after changes 
and sound traps, and Curve C is the nor- 
mal noise level of the town in the vicinity 
of the station with all units shut down. 
The lower curve shows the extremely im- 
portant part played in studies of this 
character by the normal noise level of the 
town, which must not be overlooked. 
There is no such thing as absolute quiet. 
An examination of these curves shows 
what was accomplished by placing the air 
silencers next to the intake flange on the 
scavenging-air compressor cylinder and 
adding the sound trap. 


=NOISE DISTANCE CURVE BEFORE CHANGES 
“NOISE DISTANCE CURVE AFTER CHANGES 

THREE UNITS OF PLANT ALL RUNNING 
-ALL UNITS OF PLANT*SHUT DOWN 
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Fig. 83—Test curves, showing effective silencing 


Summing up, the following facts stand 
out: First, that diesel manufacturers are 
not acquainted nor conversant with (and 
apparently are not much interested in) 
noise reduction; second, that fundamental 
laws covering the amount of sound picked 
up at any given location from the power 
station, obeys the law of the inverse 
square; third, that the low-frequency notes 
produce the rattling of windows, the sen- 
sations of pressure, and can only be 
eliminated by the addition of sound traps, 
especially designed by those thoroughly 
conversant with problems of sound and 
sound mitigation; fourth, that betterment 
of conditions can be secured by increasing 
the diameter of the exhaust pipe, making 
it approximately 50% larger than that of 
the exhaust outlet of the engine and the 
inlet to the silencer system; fifth, that 
silencers installed on scavenging air 
pumps or air intakes will produce better 
results when installed close to the intake 
of the air system of the engine rather 
than upon the roof or immediately outside 
of the station; sixth, that no hard or fast 
rules can be laid down, as changes in 
diameter and length of exhaust, and air 
piping, together with the various speeds 
of the units, differing with each engine 
manufacturer, introduce a series of ex- 
ceedingly complicated variables which 
makes each installation a separate study. 
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QUESTIONS 
for Our Readers 


Generator Field 
Question | 


WE ake shortly going to start up a new 
5,000-kw. turbine and the question has 
come up as to when the generator field 
should be taken off when this unit is shut 
down. Should the same practice be fol- 
lowed with a machine of this size as with 
a unit of 50,000 kw.? What are the 
influencing factors?—c.M.J. 


Algae Control 
Question 2 


ALGAE formations in our 100,000-c.f.m. air- 
conditioning units are causing us a great 
deal of trouble. It ts necessary to shut 
down quite frequently to remove these 
accumulations. Cooling and de-humidify- 
ing is done with cold spring water and no 
mechanical refrigeration is used. Can 
someone tell me how to control these 
growths?—a.J.c. 


Suitable answers from readers will be 
paid for if space is available for publication. 


WHAT'S WRONG WITH THIS 
PICTURE?—xIl 


Heating System 


There are at least 12 mistakes shown in this 
drawing. Make a list of those you recognize, 
then check against the list on page 110. 
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WHAT TOOLS FOR DIESEL MAINTENANCE 
ANSWERS to December Question | 


The Question 


WE are planning a 3-engine diesel plant, 
using two 500-hp. engines and a 750-hp., 
all of the same bore and stroke. It is to 
supply power for a group of mines in an 
isolated place. What should we figure on 
in the way of spare parts for the diesels, 
and what tools are essential for a main- 
tenance shop capable of handling efficiently 
any normal repair job?—T.T.R. 


Strike A Medium 


MAINTENANCE work on diesels does not 
differ in its essentials to any great extent 
from that required on other types of re- 
ciprocating engines, therefore a_corre- 
sponding similarity can be expected in 
the class of machine tools, methods, etc., 
required for performance of the work. 

The problems of equipping a shop for 
this work and carrying extra parts for 
engines frequently leads to a_ situation 
wherein it is difficult to determine just 
where to stop, but the limitation of funds 
available for the purpose is usually the 
deciding factor. Location has an important 
bearing and should receive special consid- 
eration in the case of an isolated plant 
such as this, as it is evidently quite a 
considerable distance from shops which 
could render it service. 

Minimum shop equipment would be 
about as follows: Lathe, drillpress, forge, 
tool grinder, suitable rig for pulling pis- 
tons, valve grinders, mandrels for various 
bearings, micrometers and trams for cyl- 
inders and bearings, and the usual line of 
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bench tools, scrapers, wrenches, taps and 
dies, etc. With this amount of equipment, 
practically all ordinary repairs could be 
effected. The list might be extended to 
include autogenous welding apparatus, but 
to include it would add considerably to 
the necessary expenditure. It might be 
advisable to have special tools for repairs 
to any special tubing and fittings. No 
account has been taken here of materials 
needed for general maintenance work, as 
these requirements vary widly with the 
individual plant. 

Assuming that T. T. R.’s plant will con- 
sist entirely of new machinery, it does 
not seem likely that any great outlay for 
extra parts should be necessary for a con- 
siderable time. However, unless a person 
has definite knowledge of the character- 
istics and peculiarities of the particular 
engines, and knows what to expect of them 
under various conditions, I believe it a 
good policy to be guided by the builder’s 
recommendations. Such recommendations 
would take care of anything out-of-the- 
ordinary. In general we would expect to 
find extra piston rings, valves and cages, 
atomazer tips, spray nozzles, metallic gas- 
kets, thermometers, pyrometers, pressure 
gages, etc. When taking up this matter 
in the case of prime movers, the air com- 
pressors, fuel pumps and other important 
auxiliaries should also be furnished with 
such few spare parts as are ordinarily 
stocked for such machines. 

During a number of years in the field 
it was my experience to find a great 
variance in opinions concerning the ques- 
tion of extra parts for power-plant ma- 
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chinery, and it appears likely that such 
differences will always exist, some plants 
insisting on having enough parts in stock 
to cover almost any possible contingency, 
others running with practically no parts of 
any consequence on hand. It seems that 
a point between these two extremes might 
readily be found, where for a reasonable 
expenditure a stock of such parts as may 
ordinarily be expected to require rather 
frequent replacement could be kept ready 
for service. Simple but systematic records 
of the receipt and use of these extra parts 
will aid materially in keeping the expenses 
for them down to a minimum. 


Jersey City, N. J. 1. S. CHAMBERLAIN 


A Complete List 


As T.T.R.’s engines are the same bore and 

stroke, he should ask the builder for a 

list of spare parts recommended for his 

largest unit; this will be all he will need. 

The following lists are minimum parts 

that should be carried for the different 

types of engines: 

4-cycle, air-injection engines, 6-cyl. or 
more. 

2 spray valve and cage assemblies com- 
plete. 

2 spray valves and seats only. 

2 exhaust valve and cage assemblies com- 
plete. 

2 exhaust valves only. 

1 set piston rings for power cylinder. 

1 set rings for each stage of air com- 
pressor. 

1 each of suction and discharge valves for 

compressor. 

complete fuel-pump unit for 1 cylinder. 

1 spring of each type and size fitted on 
engine. 

1 lub. pump unit for lubricator. 

of each type of special gasket used on 

engine. 

1 power piston. 


— 


— 


(On solid-injection engines disregard the 
compressor parts.) 
2-cycle, solid-injection engines. 
3 spray valves complete. 
Set of piston rings for largest engine. 
Complete set of springs for 1 engine. 
1 complete set of high-pressure and spe- 
cial gaskets for 1 engine. 
1 fuel pump complete for 1 cylinder. 
1 piston. 


Added to the above lists should be such 
parts as have been found to break often 
in service. No one type of engine has 
been made perfect yet, but the service 
department of the builder can make up a 
list that will cover all general breakage. 

As to a work shop, provide a good 
workbench with a combination vise, cab- 
inets and lockers for storing tools and 
supplies, lathe, drillpress, grinder, and 
electric drill. The lathe should be large 
enough to take the pistons and be equipped 
with a tool-post grinder for facing valves. 
Hand tools should include pipe wrenches, 
cutters and dies. A good supply of 
punches, chisels, hammers, drill bits, screw 
drivers, blowtorch, scrapers, soldering out- 
fit, files, and several sizes of adjustable 
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wrenches. He should have an engine level, 
calipers up to the size of the pistons, and 
inside calipers for measuring the cylinder 
bore. And a diesel-engine indicator for 
checking the setting of the valves and 
timing fuel injection. This will cover the 
general run of engine repairs, with the 
tools furnished with the engine. 


Walthill, Neb. Wo. W. DINGWALL 


An Offer of Help 


I wILt assume that any two engines will 

handle the load, leaving one as standby 

for emergency. I just recently came off 
such a job in Idaho for a large mining 
company. We were isolated about 63 mo. 
except for light freight and mail via plane 
twice a week. 

I would suggest this list for any engine 
made: 

1 set of nozzle tips, spray nozzles. 

1 set of valves for fuel pumps (this in- 
cludes spill & delivery valves and valves 
in spray nozzles). 

1 set fuel-pump plungers and cylinders. 

1 fuel-injection pump complete if the en- 
gines have individual fuel pumps. If 
the engines are of the individual type you 
can change pumps without shutting down, 
and this sometimes comes in mighty 
handy. (We could change pumps in 
5 min. and this was a great help to us.) 

4 spray nozzles. 

I cyl. liner (cylinder if not liner-type 
engine). 

1 piston. 

1 wristpin. 

1 main bearing (two halves). 

1 connecting-rod_ bearing. 

3 wristpin bushings. ° 

1 set piston rings for all engines. 

1 complete set of cylinder-head gaskets. 

1 set of exhaust-valve cages with valves 
on hand (if engines are 4-cyl.). 

1 set of bushings for the cages also. 

A few valve springs (to replace any that 
lose their tension due to the heat from 
the exhaust gas). 


Tools should consist of: 


Micrometers (inside and outside), an 
Ames gage is very handy for checking 
the wear in cylinders, machinist’s level, 
thermometers, pipe wrenches, carbon 
scrapers, steel wire brush, hammers (light 
ball-pein to heavy sledge). 

Grinding compound, oil mixed, coarse 
and fine. 

1 indicator. 

1 5-ton hydraulic jack. 

1 heavy steel bar 6 to 7 ft. long (very 
handy). 

1 chain hoist mounted above the engines 
on track. 

1 vise with 6 in. jaws mounted on work- 
bench. 

The engine manufacturer should furnish 
all heavy tools needed for connecting-rod 
and main bearings and cylinder heads. 

Extra filters of terry cloth or some 
good filter cloth for fuel-oil, assuming 
your fuel oil will be hauled in by truck. 
This filter will also remove some of the 
heavy residue in the oil, which helps 
to make up hard carbon. 

After the plant has been in operation 
for six months you can tell after checking 
wear of engines what you will need for 
each year, providing an accurate log of 
the engines is kept. 
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If T.T.R. wishes to write me about 
any other information I will be glad to 
give him any advice that I can as I 
realize now what it really means to be 
isolated for half the year. 

Ames, Ia. Dewey M. DempsEY 


Don't Forget Indicator 


I wouLp suggest the following spare equip- 
ment to be purchased with engines or 
within one year after engines have started 
(named in order of importance): 1 crank- 
pin bearing, 1 piston-pin bearing or bush- 
ing, 1 piston complete with oil-cooling 
connections if necessary, 1 liner with nec- 
essary gaskets and long drills and taps 
to insert lubricating-oil feeder, 1 complete 
fuel-pump unit, 1 complete fuel-valve unit 
(2 intake, 2 exhaust valves, if 4-cycle), 
1 cylinder head, 12 power-piston rings, 
6 oil-scraper rings, 1 main bearing com- 
plete (note if thrust bearing is special) ; 
also outboard bearing on generator. There 
should also be on hand a complete set of 
special gaskets and a supply of material 
to cut rubber, paper, cork and asbestos 
gaskets from. 

It also is good practice to have a set of 
springs for air and exhaust valves, fuel- 
pump valves, fuel nozzles, air-compressor 
valves and any other equipment where 
springs are in continuous use. The fol- 
lowing tools should be available: 1 lathe 
large enough to take piston, 1 drillpress, 
1 grinder, 1 small grinder for lathe, 1 set 
of open-end wrenches, 1 set of extra- 
heavy socket wrenches, 1 acetylene torch 
with various tips and cutting attachment, 
pipe-cutting and threading equipment up 
to largest pipe used on installation, unless 
welded joints are used for largest pipes. 
There are numerous other small tools and 
fixtures that can be made or acquired as 
experience warrants to keep the plant in 
continuous operation with minimum 
expense. 

Last but not least, buy a good indicator 
and use it regularly. 


Hudson, Mass. Guan: 


Can "Swap" for Some 


T.T.R. is wise to have all of his engines of 
the same stroke and bore—it simplifies 
the spare-parts list considerably. All en- 
gine builders include spare parts with 
their engines. These spares should in- 
clude: 1 set of exhaust and admission 
valves (for a 4-cycle machine), fuel valve, 
1 set of fuel pump valves, 1 set of air- 
compressor valves (if engines are of the 
air-injection type), spare piston rings, 
gaskets and packing. Now as to heavy 
parts: we have found it expedient to have 
one complete piston, rod, and wristpin 
and wristpin bearing all assembled ready 
to install. For this reason: a piston over- 
haul job is hard, painstaking work even 
under the best of conditions, and when this 
job must be done in a hurry—and it some- 
times must be—it is not always possible to 
do a first class job on it. Have a spare 
piston completely assembled, pin and all; 
then when it is necessary to pull one, it 
can be done, in short order and with a 
minimum of lost time, while the old piston 
is repaired at leisure. The extra cost 
is more than offset by the time saved. 

As to tools: all special tools are sup- 


plied with the engine. Since all your en- 
gines are built with interchangeable parts, 
you can substitute or “swap” two extra 
sets of wrenches for such spare parts as 
you may find advisable, thus saving some 
expense on this item. As your plant is to 
be in an isolated region—most mine plants 
are—it would be wise to install some ma- 
chine-shop equipment. Much time and 
expense can be saved with such equipment 
in making your own parts, such as special 
threads, various boring operations, etc. This 
equipment should include a small hand 
forge and a few well-chosen blacksmith 
tools, lathe, radial drill, grinder-stand, in- 
side and outside “mikes”, dial-test mi- 
crometer, H.S.B. alignment-gage, feelers 
and such precision tools as found in any 
well-equipped machine shop. As your re- 
pair shop will doubtless furnish repair 
facilities for the entire mine group, it 
would not be fair to charge up all of 
this shop equipment to the diesel plant 
alone. 

Size of the machine tools will depend 
almost entirely upon the largest probable 
repair job you will be called on to handle, 
and on the size of the engine parts most 
likely to require maintenance. This may 


seem like a rather elaborate list of expen- 
sive tools, but it is really no more elaborate 
than any well equipped and tooled plant 
should have. 





FLEXIBLE COUPLINGS FOR LONG 
LINESHAFTS 
ANSWERS to December Question 2 


The Question 


Woutp some POWER readers give me 
their experience with flexible couplings and 
self-aligning anti-friction bearing hangers 
on lineshafts?:We have been experiencing 
a lot of trouble in keeping lineshafts in 
alignment in our plant, which is of mill- 
type construction. The shafts range im 
length up to 100 ft. and run in babbitted 
bearings, the hangers being supported from 
the beams of the floor above. Changes of 
loading on this floor make it impossible to 
keep the shafting in proper alignment.— 
M.W.D. 


Gives Experience with 
Flexible Couplings 


As REGARDS substitution of flexible cou- 
plings and self-aligning bearings for prop- 
erly aligned shafting resting in rigidly 
mounted bearings, I am definitely in favor 
of rigidity whenever possible. But, if it 
is impossible or impractical to realign 
the shafting, flexible couplings may be 
used to prevent undue shaft distortion. 
Flexibility as embodied in present designs 
of couplings and bearings leaves little to 
be desired in the way of service. How- 
ever, if the movement of the shaft changes 
the length of drives appreciably, the most 
logical course would be to attack the 
trouble from another angle. 

Since varying loads on the floor above 
make it impossible to maintain align- 
ment, it seems that placing a few good 
supports under the floor where the spring- 
ing occurs would help greatly. Some 
repair such as this may be all that is 
needed. If flexible couplings are used, 
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care should be taken not to put a pulley 
on the shaft too close to the coupling, 
unsupported by a nearby bearing, or the 
purpose of the coupling may be defeated 
because of shaft distortion. 

Bearings on shafting should not usually 
be spaced over 8 ft. apart. If the shaft 
is not overloaded, this will prevent distor- 
tion by providing necessary stiffness. 

Having seen flexible couplings used un- 
der various conditions, my opinion is that 
they should be used only where the cor- 
rection of minor misalignments is neces- 
sary. In other places, to camouflage poor 
workmanship, for example, they are out 
of place. Inefficient power transmission 
can frequently be eliminated by a little 
more care in the installation of shafting. 

Chillicothe, Mo. Louis N. WEAVER 


Change Rigid Bearings to 
Self-Aligning Type 


Ir wovuLp be easy to change the shaft 
bearings to the self-aligning type by fitting 
rocker plates between the bearing case 
and the adjusting screws. I have done 
this at a low cost per bearing. Rocker 
plates are lubricated with cup grease 
about every 10 days and need checking 
for wear about every 12 mo. Flexible 
couplings used with this  self-aligning 
arrangement were of the gear type. This 
coupling is strong, gives a positive drive, 
allows considerable misalignment, but re- 
quires lubrication about every month. 
Winnipeg, Man. A. E. Katz 


WHAT'S WRONG WITH THIS PICTURE?—xIl 





Heating System—See Page 108 


THESE errors are often found in heating 
systems. They have been confined to 
piping and fitting arrangements; pipe sizes 
are not indicated. 

1. Valve to top radiator improperly 
placed. Radiator valves should be placed 
at highest point in branch from riser to 
radiator. As placed, condensate collects 
above valve when radiator is shut off and 
water hammer will result when the valve 
is opened. 

2. Branch piping to bottom radiator 
not flexible. Provision should be made for 
expansion of riser in branch piping to 
radiators. Flexibility may be provided by 
introducing offsets in the branch. 

3. No drip at riser heel. A thermostatic 
or float trap should be connected to the 
heel of the riser to remove condensate in 
the riser. If the discharge from this 
trap is connected to the dry return line, 
a cooling leg of at least 5 ft. should be 
provided. 

4. No dirt pocket at riser heel. A nipple 
and cap should be installed in a T below 
the riser drip connection from which dirt 
that collects may be periodically removed. 

5. Riser connection to heating main incor- 
rect. Risers should connect into the top or 
at the side of the main. When connected 
into the bottom of the main, condensate in 
the main will flow into the riser. 

6. No valve in riser. A valve should be 
placed in the riser near its connection to 


the main so that the riser can be shut off. 

7. Return branches not pitched. Return 
branches from the radiator should pitch 
toward the return riser to insure flow of 
condensate. 

8. No strainer at vacuum-pump inlet. 
A strainer should be installed in the re- 
turn line ahead of the vacuum pump to 
prevent dirt from getting into the pump. 

9. No valve at pump inlet. A valve is 
necessary at the inlet to the vacuum pump, 
and a bypass to the sewer or standby pump 
so operation of the system will not be 
interrupted in case of pump troubles. 

10. High-pressure drip should not dis- 
charge to heating-system return. The trap 
handling drips from the high-pressure 
steam main should discharge to the feed- 
water heater and not into the return main. 
High-pressure drips increase the tempera- 
ture of the returns, hence decrease the 
vacuum that the pump can maintain. 

11. No bypass around reducing valve. 
Unless bypass is provided around the re- 
ducing valve, the valve cannot be repaired 
without shutting down the system. When 
a bypass is installed, a valve should be 
placed after the reducing valve. 

12. No check valve in discharge from 
vacuum pump. A check valve is needed 
in the discharge from the vacuum pump to 
prevent steam in the feedwater heater 
backing into the pump when it is shut 
down. 


« 


MANUFACTURER'S BULLETINS 











Steam-Generating Equipment—Edge Moor 
Iron Works, 30 Rockefeller Plaza, New York, 
N. Y. 22 pages. Catalog No. 102 describes 
4-drum, 3-drum, horizontal- and straight- 
tube boilers; also waste-heat boilers, water- 
walls and air preheaters. Typical cross- 
sections. 


Tools—Bonney Forge & Tool Works, 
Allentown, Pa. 50-page Catalog No. 37-M 
giving prices and specifications of wrenches 
and pliers of all types. 


Feedwater Heaters—The Hoppes Mfg. Co., 
Springfield, Ohio. 24-page bulletin No. 110 
showing three types of feedwater heaters: 
deaerating, nondeaerating and metering. 


Power-Transmission Equipment — Boston 
Gear Works, Inc., 151 Lafayette St.. New 
York, N. Y. 256 page catalog. Prices and 
specifications listed for all types of gears, 
chains and sprockets, speed reducers, ratio- 
motors, universal joints, pillow blocks, 
pulleys and ball bearings. 


Steam Turbines—Allis-Chalmers Mfg. Co., 
Milwaukee, Wise. 20-page bulletin No. 1181, 
“High Back-Pressure Non-Condensing Steam 
Turbine Units,’ well illustrated, showing 
Allis-Chalmers_ turbines, r.p.m., reac- 
tion-type blading. Also describes turbo- 
alternators with revolving field alternators 
and enclosed frames. 


Insulating Refractories—Quigley Co.. Inc., 
56 W. 45th St., New York, N. Y. 8-page 
reprint of “Economic Importance of Insulat- 
ing Refractories,” an article by J. G. 
Coutant. Reprinted from Jndustrial Heating. 


Welders—The Lincoln Electric Co., Cleve- 
land, Ohio. 4-page folder No. 314 describes 
Model SA 150 with 74-hp. motor, operating 
on a range of 45 to 200 amp. 


Welding Processes—A. M. 
Pittsburgh, Pa. 12-page 
Welding of Wrought Iron,” 
plications and methods. 


Nickel 
Co., Ince., 


Byers Co., 
bulletin, “The 
describes ap- 


Nickel 
York, N. Y. 


Alloys—The International 
67 Wall St., New 
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48-page booklet shows applications of Monel 
and other non-ferrous nickel alloys in indus- 
trial and engineering fields. Includes 20 
sub-divisions, each devoted to problems in 
fields from hydroelectric and steam power 
plants to refrigeration. 


Welding Equipment — Smith Welding 
Equipt., Eastern Corp., Roslyn, Pa. Folder 
describes portable automatic acetylene 


generator. 


Machinery & Equipment—R. C. Stanhope, 
Inc., 101 W. 3lst St., New York, N. Y. 
32-page catalog No. 387 lists 2000 pieces of 
machinery; some new, others rebuilt. 


Power-Plant Equipment — The  Interna- 
tional Nickel Co., Inc., 67 Wall St., New 
York, N. Y. House organ, “Nickel Cast Iron 
News,”’ Vol. 7, No. 6, November, 1936, pre- 
sents following articles of interest: ‘Nickel 
Cast Iron in Power Plant Equipment” (pps. 
6 and 7) and “Service Life Extended in 
Stoker Parts” (pp. 9). 


Valves—The Foxboro Co., Foxboro, Mass. 
28-page bulletin No. 214 gives operating 
characteristics, specifications and dimensions 
of throttling and quick-acting ‘“open-and- 
shut” controlled valves; complete line of 
auxiliary equipment. 


Bearings—Randall Graphite Products 
Corp., 609-613 W. Lake St., Chicago, III. 
Catalogue lists inside and outside diameters 
and lengths of all standard bronze graphite 
bushings and sheave bearings; inside bear- 
ings shown in a marginal index for quick 
reference. Also briefly described are new 
reservoir bronze bushings and thrust washers, 
and Randall pillow blocks. 


Diesel Engines—Stover Mfg. & Engine Co., 
Freeport, Ill. 12-page bulletin No. 38 de- 
scribes 5- and 10-hp. vertical single-cylinder 
diesel engines. 


Speed-Reduction Units — Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 8- 
page Bulletin DD-25-030, “Types SH and DH 
Speed Reducers,’ shows application, design 
and construction of single- and double-reduc- 














tion units using single helical gears, anti- 
friction bearings and splash lubrication. Also 
included are speed-ratio and horsepower-rat- 
ing charts. 


Condensate Drainer—The Coe Mfg. Co., 
Painesville, Ohio. 20-page catalog No. 903 
describes drain for removing air and con- 
densate from steam lines; available for 25 
in. vacuum to 250 lb. steam. 


Valves—The Kennedy Valve Mfg. Co., El- 
mira, N. Y. Folder bulletin No. 47 shows new 
line of bronze-bushed, iron-body, wedge-gate 
valves, with sectional views and classifica- 
tions. 


Circuit Breakers—General Electric Co., 
Schenectady, N. Y. 4-page Bulletin GEA-2450 
describes Type AE-1 air circuit breakers for 
industrial and central-station auxiliary serv- 
ice for 250 volts d.c. or 600 volts a.c. 2, 3, or 
4 poles; enclosed construction. 


Motor Starters—aAllen-Bradley Co., Mil- 
waukee, Wise. 4 page folder, ‘‘Bulletin 709 
Solenoid Motor Starters,” shows starters and 
enclosing cabinets. 


Diesel Engines— The Cooper - Bessemer 
Corp., Mt. Vernon, Ohio. 8-page bulletin No. 
308 gives applications and specifications of 
Type GN diesel engines with 3, 4, 6, or 8 
cyl. rated 50 to 58 hp. per cyl. Sectional 
drawing and rating chart. 


Scale and Corrosion Control—D. W. Haer- 
ing & Co., 3408 W. Monroe St., Chicago, Il. 
16-page booklet, “Organic Methods of Scale 
and Corrosion Control,’ defines various the- 
ories employed in this field, explains control 
methods used today, and gives complete de- 
scription of scale and corrosion removal us- 
ing glucosates. Illustrated with quantity 
charts and formulas. 


Firebrick—Harbison-Walker 
Co., Pittsburgh, Pa. Two bulletins: “Lad- 
rillos Refractarios,’ with both English and 
Spanish texts for consumers of refractories 
in Spanish-speaking countries; and “Firebrick 
with a Reputation,” showing four types of 
heavy-duty fireclay brick. 
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THE ENGINEER'S BOOKSHELF 





Steam 


THERMODYNAMIC PROPERTIES OF STEAM 
(1936)—By Joseph H. Keenan and Fred- 
erick E, Keyes. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y. 73x104 in. Price 
$2.75. 


This book is the immediate and worthy 
successor of the Keenan tables, published 
in 1930 by the A.S.M.E., and incorporates 
the more precise data made available in 
the intervening time by American and for- 
eign research. 

Contents include not only the major 
tables for the properties of saturated liquid, 
vapor and superheated vapor, but also 
tables for compressed liquids, viscosity, 
heat conductivity, etc., and important con- 
version factors, thermometer calibration 
formulas, and charts for specific heat at 
constant pressure, isentropic expansion and 
temperature entropy relationships. A large- 
scale, detachable total-heat entropy dia- 
gram accompanies the book. Range of 
tables has been extended to 1,000 deg. F. 
and 5,500 Ib. per sq.in. 

Fine printing, press work, tough paper 
and durable covers make this volume an 
example of editing, printing and publish- 
ing mechanics and a valuable working tool 
for the steam engineer. 


Induction Motors 


ConNEcTING INpucTION Morors (1936)— 
By A. M. Dudley, Engineer, Marine 
Electrical Engineering Dept., Westing- 
house Electric & Mfg. Co. Published 
by McGraw-Hill Book Co., Inc., 330 
West 42nd St., New York, N. Y. 464 
pages. 6x9 in.; 408 illustrations; 26 
tables; cloth covers. Price $3.50. 


In the author’s words, this book presents 
the practical application of a designing en- 
gineer’s experience to the problems of 
operating engineers, armature winders, re- 
pair men and students in winding and con- 
necting a.c. motors. To the many fami- 
liar with the first and second editions 
this, the third, needs no recommendation, 
except to say that 100 pages have been 
added and the rest of the material revised 
and brought up to date. The same gen- 
eral scope has been followed; namely, the 
reconnecting and rewinding of induction 
motors for a change in voltage, number 
of phases, frequency and speed. 

The series of standard winding diagrams 
in previous editions have been redrawn 
and enlarged to make them easier to read 
and follow. Further explanation is given 
of the rotating magnetic field and the man- 
ner of making profile stair-step pictures 
has been made clearer. 

A method of calculating the effect of an 
unbalanced circuit on a motor’s perform- 
ance and an interesting scheme, for check- 
ing rotation direction of a motor without 
actually running it, have been added. The 
author is well known for his ability to re- 
duce the mathematical processes of design 
to simple arithmetic. His boldest attempt 
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in this direction is a 5l-page chapter in 
his new edition which gives in detail, step- 
by-step, with specific ratings, a complete 
method of calculating the performance of a 
motor from its dimensions and the pro- 
posed winding. The book now presents 
the necessary process to work out almost 
any problem associated with reconnecting 
or rewinding induction motors for a change 
in operating conditions. 


Power Handbook 


MECHANICAL ENGINEERS’ HANDBOOK -— 
Power (llth edition)—By Robert T. 
Kent, editor-in-chief, and 28 contributors. 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y. 
1254 pages, 6x9 in. Illustrated. Flex- 
ible fabricoid cover. Price $5. 


For many years Kent’s Handbook has 
been a landmark known to mechanical en- 
gineering. This 11th edition expands be- 
yond the limits of a single set of covers, 
and is therefore published in two volumes. 
The first volume is devoted entirely to 
“Power”; the second, “Design and Shop 
Practice”, will appear some time this 
spring. 

The power volume, reviewed here, con- 
tains 17 sections and an extensive index. 
Section subjects are: Air, Water, Heat, 
Combustion and fuels, Steam, Boilers, 
Steam engines, Turbines, Condensing and 
cooling equipment, Refrigeration and ice 
making, Heating, ventilating and air con- 
ditioning, Internal-combustion engines, 
Gas producers, Transportation, Electric 
power, Power-test codes, and Mathemati- 
cal tables. 

With the larger dimensions of the book, 
larger type, more illustrations, and more 
complete treatment is possible. As an 
example, the section on air includes not 
only a description of the properties of air, 
but also a discussion of air flow and a full 
treatment of air compression, including 
fans and blowers. Likewise, the water 
section includes fundamentals of hydraulics 
and hydraulic equipment. 

On the whole, this book can be recom- 
mended as a valuable addition to any 
power engineer’s library. It is necessary, 
however, to note a serious omission in the 
section on steam boilers. This section, on 
the whole very well handled, is illustrated 
almost exclusively by boilers of a single 
manufacturer. In the reviewer’s opinion, 
various makes of boilers should have been 
pictured. 


BRIEF REVIEWS 


EINFUHRUNG IN DIE TECHNISCHE THER- 
MODYNAMIK (1936). By Dr. Ing. Ernst 


Schmidt. Published by Julius Springer, 
Berlin, Germany. 314 pages. 64494 in. 
Diagrams, charts and tables. Clothboard 


covers. Price 15 RM (marks)—The title 
presents this volume as an introduction 
to technical thermodymics. However, no 
American reader would view it as an 
elementary book, as its use requires a 
knowledge of technical German and some 


familiarity with mathematical physics. The 
book incorporates not only basic funda- 
mentals, but also recent experimental find- 
ings on the flow of fluids and other dit- 
ficult problems. A Mollier diagram in 
metric units is attached. 


MECHANICAL Wor.tpD YEAR Book, (1937). 
Edited and published by Emmott & Co., 
31 King St. West, Manchester, England. 
360 pages, 4x64 in. Price 1 shilling, 10 
pence—A handbook of interest to both 
mechanical and power engineers. Tables, 
charts, diagrams and formulas on internal 
combustion engines and fuels, steam tur- 
bines, boilers, superheating, pumps, com- 
pressors, pipes and tubes. Somewhat clut- 
tered up from the American reader’s stand- 
point with a diary, calendar, and a post 
office regulations table. 


SIXTEENTH ANNUAL REPORT OF THE 
FEDERAL PoWER COMMISSION (1936). 68 
pages, paper-covered pamphlet. For sale 
by Superintendent of Documents, Wash- 
ington, D. C. Price 10 cents—Made as a 
formal and condensed report to Congress 
on activities of the Commission from July 
1, 1935, to June 30, 1936, with additional 
activities to Dec. 1936, it also contains 
much information of interest to power en- 
gineers. Particularly so are the pages on 
the Commission’s national power survey, 
on permits and licenses issued during the 
past year, and the list of projects under 
major license through June 30, 1936. 


Entropy DIAGRAMS FOR COMBUSTION 
Gases oF GaAs Om. A report of the Aero- 
nautical Research Institute of Tokyo Impe- 
rial University, Tokyo, Japan, No. 144.—A 
complete report, with 12 entropy charts and 
12 diagrams for diesel oil combustion gases 
for six kinds of excess air factors. May be 
obtained at a nominal cost from the director 
of the Institute. 


STATISTICAL ANALYSES OF INDUSTRIAL 
PRopERTY RETIREMENTS. By Robley Win- 
frey. Bulletin No. 125 of the Engineering 
Experiment Station, Iowa State College, 
Ames, Iowa. 176 pages, paper covers—A 
study of 176 survivor curves condenses 
down to 18 typical curves and their mathe- 
matical equations for determining average 
life of any industrial property. 


TWENTY-NINtH ANNUAL REPORT OF 
PASADENA’S MUNICIPAL LIGHT AND POWER 
DEPARTMENT. 36 pages, paper bound. Free. 


EnerciA HyprAuticA No Brasit. By 
Antonio J. A. de Souza, director of the 
Water Service Board, Agricultural Minis- 
try, Rio de Janeiro, Brazil. Bulletin No. 1, 
16 pages, in Portuguese.—A description of 
available hydro-electric power sources in 
Brazil and an analysis of established plants. 


ENGINEERING QUALIFICATIONS IN THE 
ENGINEERING PRoression. A reprint from 
the Monthly Labor Review (June 1936) 
of the Bureau of Labor Statistics, U. S. 
Dept. of Labor, Washington, D. C. 16 
pages, No. R400. No price stated— 
Results of a mail questionaire sent out by 
the Bureau of Labor Statistics to deter- 
mine educational background of various 
classes of engineers. 











WHAT'S NEW IN PLAN 








OIL-RELAY 

SPEED CONTROL 

ILLUSTRATION shows _ prime- 
mover governor with chain 


drive sprocket completely 
equipped for remote control 
with emergency hand trip and 
solenoid-actuated safety  shut- 
down. Integral re:note control, 
automatic safety shut-down, 
and other refinements optional. 
Component parts, made in quan- 
tity lots, give over 10,000 pos- 
sible assembly combinations. 
Load changes on a_ prime 
mover cause small change in 
speed (less than 0.001% varia- 
tion claimed), which is momen- 
tary and self-correcting. 

Pickering Governor Co., 
Portland, Conn. 


HEAVY-DUTY 
WELDING ELECTRODES 


“SHIELD- Arc 100” produces 
weld having ultimate strength 
of 100,000 to 105,000 Ib. per 
sq.in., as welded. Suitable for 
flat, vertical, and overhead steel 
welding. &-, ss- and ¥%-in. 
sizes. 

Lincoln Electric Co., Cleve- 
land, Ohio. 





PERMANENT 
METER CHARTS 


“PERMOCHART” lasts 3 yr. under 
normal operating conditions. 
Fen recordings removed from 
smooth, hard surface with damp 


cloth. Non-inflammable and 
waterproof. Made to fit any 
meters. 


Permochart Corp., 295 Madi- 
son Ave., New York, N. Y. 


REMOTE MECHANICAL 
CONTROL 


ILLUSTRATED is positive remote 
control adapted to “U. S. Vari- 
drive Motor’. Bearing sup- 
ports, shafting, sprockets and 
chains have been standardized. 

U. S. Electrical Motors Inc., 
Los Angeles, Calif. 








CIRCUIT BREAKER 


“YoKE- MOUNTED PROTECTIT” 
auxiliary circuit breaker for 
maximum voltage of 250 volts 
a.c. or d.c. and a maximum of 
1 hp. Made as a fixed-capacity 
device in 10 differently rated 
sizes or as a variable unit with 
20 different interchangeable 
heater elements. Standard 
mounting. 

Colt’s Patent Fire Arms Mfg. 
Co., Hartford, Conn. 
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2-CYCLE DIESEL 


“Harmonic INpucTION” diesel 
is uniflow, 2-cycle, airless-injec- 
tion, 4-, 2-, or single-cyl., with 
exhaust valve central in cylin- 
der head. Inlet air ports, ar- 
ranged circumferentially around 
cylinder, open when piston is at 
bottom of stroke. Shown is 
cross-section of a single-cyl. 
unit. Air enters cylinder at 
lower end, is compressed to up- 
per end, and is exhausted from 
that end, which means that air 
always flows in one direction. 
When exhaust valve opens, sud- 
den ejection of burnt gases sets 
up a wave in exhaust pipe, 
which is followed by a wave of 
rarefaction. Low-pressure, or 
partial-vacuum, waves are syn- 
chronized with opening of air 
ports, resulting in complete 
scavenging by inrushing air. 
It is claimed that 50% more 
power per unit of cyl. volume 
is obtained compared with or- 
dinary 2-cycle engine. 44-in. 
bore, 63-in. stroke, develops 18 
b.hp. per cyl. at 1000 r.p.m. 

Petters, Ltd., Yeovil, Eng- 
land. 


CORROSION PREVENTATIVE 


Basep on theory that surfaces 
of boilers, heaters, and other 
metal surfaces, being anodic, 
are attacked electrochemically 
by presence of sulphates, car- 
bonates, chlorides, etc., in water. 
Kirkaldy method reverses the 
polarity of equipment and main- 
tains all surfaces cathodic. 
Illustration at left shows dia- 
gram of an installation. 
Electrolytic Metal Protection, 


Inc., 247 Park Ave., New York, 
N.Y. 
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ELECTRIC FLOW METERS 


Use “Metameter” principle of 
telemetering for transmitting 
readings from point of measure- 
ment to a distant recorder over 
a 2-wire circuit, telephone cir- 
cuits included. All electrical 
contacts glass-enclosed. Stand- 
ard meter body measures differ- 
ential across an orifice. Both 
transmitter and receiver have 
moisture-, fume-, and _ dust- 
proof aluminum-alloy cases. 


Bristol Co., Waterbury, Conn. 








CONDENSATE RETURN 


LATEST model “Return-to- 
Boiler” system embodies two 
improvements: a submerged 
tube for returning hot conden- 
sate below water line and a 
secondary switch in the receiv- 
ing tank, which starts pumps 
and motor, and sounds an alarm 
if condensate rises too high. 
Latter in addition to master 
switch regulating water level. 

Kisco Boiler & Engineering 
Co., 4333 Duncan Ave., St. 
Louis, Mo. 


SEAM WELDER 


IGNITRON tubes eliminate power 
contactors and. transformers. 
Inductive timer, a synchronous- 
driven disk rotating once per 
second and containing 120 holes, 
each corresponding to a_half- 
cycle of welding current, times 
power impulses to a wheel elec- 
trode, resistance-welding ma- 
chine. For welding heavy-gage 
steels and special alloys. 


Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 
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VOLTAGE REGULATOR 


For control of large synchro- 
nous machines or in modified 
form for large d.c. generators, 
Type “J” has rocking-contact, 
motor-operated rheostat with 
high-speed contactors and re- 
lays which adjust machine field 
current by acting in exciter 
field current. Voltage-control 
element is connected to motor 
through potential transformers. 
When voltage is normal, regu- 
lator remains at a_ standstill, 
minimizing wear. 

Allis-Chalmers 
Milwaukee, Wis. 


Mfg. Co., 


NON-LUBRICATED 
AIR COMPRESSORS 


For special process work where 
oil in compressed-air supply is 
objectionable. Oil-less cylinder 
construction available in two 
single - stage compressors ; 
WGO-8 for belt drive and 
WAO-8 for steam drive. Self- 
lubricating rings and honed 
cylinder liners require no oil. 
Double-row tapered-roller main 
bearings, replaceable thin-shell 
connecting-rod bearings, and 
removable - liner crosshead 
guide of special cast alloy. 

Sullivan Machinery Co., 
Woodland Ave., Michigan City, 
Ind. 


PILLOW BLOCK 


For service involving heavy end- 
thrust. Entire radial load taken 
by roller-bearing, while forces 
tending to displace shaft axially 
are borne by ball-bearing. A 
spherical, 2-part, oil-tight hous- 
ing provides self-alignment and 
is equipped with a leveling de- 
vice for oil lubrication. Shaft 
sizes from 3x6 to 10 in, and 
radial load capacities up to 250 
tons. 

Fafnir Bearing Co., 
Britain, Conn. 


New 
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ANTI-FREEZE 
FOR AIR LINES 


“TANNER TANK” air-line anti- 
freeze system said to be harm- 
less, odorless, and non-explo- 
sive. Non-injurious to metal, 
hose, or lubrication. For pres- 
sures up to 200 lb. Guaranteed 
to —70 deg. F. 

Sullivan Machinery Co., 
— Ave., Michigan City, 
nd. 





BURIED PIPE & CABLE 
DETECTOR 


Saip to locate quickly and 
measure depth of buried pipes, 
cable, and other metal objects. 
Consists of transmitting and re- 
ceiving radio sets, either 1-man 
or 2-man units. To trace a 
line, operator, carrying receiver, 
follows path along which sus- 
tained signals are received. 
Almost all parts of “M-Scope” 
are standard radio equipment 
energized by dry cells. In- 
dividual units weigh about 8 
lb. each; complete instrument 
weighs approximately 22 Ib. 

Fisher Research Laboratories 
Sales Co., 45 Rockefeller Plaza, 
New York, N. Y. 


ACID RESISTANT ALLOY 


“HASTELLoyS” A, C, and D, 
particularly resistant to hydro- 
chloric acid, nitric acid and 
free chlorine, and _ sulphuric 
acid, respectively. A nickel- 
molybdenum-iron alloy, B 
nickel - molybdenum - chro- 
mium-iron alloy, and C cast 
alloy of nickel, silicon, copper 
and aluminum. Bulletin 1M KP. 


Haynes Stellite Co., Kokomo, 
Ind. 


PORTABLE CO2 (photo right) 


INDICATOR 


“RANAREX” determines CO, by 
mechanical principle that spe- 
cific weight of flue gas varies 
with changes in CO, content. A 
motor-driven fan imparts ro- 
tating motion to flue gas and 
blows it against blades of an 
impulse wheel, thus producing 
a torque on impulse-wheel shaft 
in proportion to CQO, content. 
Changes in fan speed, tempera- 


_. ture, humidity and atmospheric 


pressure are automatically com- 
pensated for by a comparing 
torque produced on another im- 
pulse wheel driven by the same 
motor. Two impulse wheels are 
coupled by a balancing linkage 
which actuates indicator. Two 
models, one to operate on light- 
ing circuit, the other on 6-volt 
battery. 

Permutit Co., 330 W. 42nd 
St., New York, N. Y. 


HEAT-INDICATING 
PAINT 


CHANGES color on exposure to 
heat. A series of 5 permanent 
changes (ranging from 300 to 
734 deg. F.) and seven retro- 
active (from 122 to 464 deg. 
F.) color paints are available, 
with safety margin of 25 deg. 
F. Permanent-change paints 
require recoating after each 
change, retroactive paints are 
good for 25 to 50 changes. 
Either exterior or interior, 
said to last at least 1 yr. 

Efkalin Co., 804 E. 141st St., 
New York, N. Y. 


PACKLESS VALVE 


MULTIPLYING LEVERS magnify 
gb-in. movement of diaphragm 
more than 3 times, give valve 
sufficient travel to make fine 
adjustments and eliminates bel- 
lows. No. gaskets, stuffing 
boxes, or packing. Cast-brass 
body with forged-brass bon- 
nets and _ collars. Polished 
nickel plating on all exposed 
parts. Either wheel or lever 
handle, key-operated lock and 
shield, or wheel and chain for 
ceiling installation. 


Trane Co., La Crosse, Wis. 








AUXILIARY 
RELAY 





For either a.c. or d.c. circuits, 
“HGA” auxiliary relay can be 
furnished with operating coil 
for 1 to 5 amp. dic.; 6 to 250 
volts d.c.; or 115 to 575 volts 
a.c. Stationary contacts silver- 
tipped and doweled to base to 
assure positive line-up with 
moving contacts, also silver- 
tipped, which are mounted on a 
molded carrier attached to 
armature. Carrier forms bar- 
rier between movable contacts, 
increasing striking distance. 
Contacts will make and carry 
30 amp. for 1 min. or 12 amp. 
continuously. All parts in mag- 
netic circuit are cadmium-plated 
silicon steel. Relay in back con- 
nected with contact studs of 
sufficient length to mount on 
panels up to 2 in. thick. 

General Electric Co., Schenec- 


tady, N. Y. 


TESTING-SIEVE SHAKER 


For testing fine materials, 
“End-Shak” sieve shaker has 
simplified hold-down device 
which permits 1 to 13 sieves to 
be put in place and removed. 
Combined — reciprocating and 
turning motion causes sample 
to spread uniformly over sieve 
surface. 110-220 volt, 60 cycle, 
+ hp., a.c. motor. Time switch 
controls period of test. 
Newark Wire Cloth 
Newark, N. J. 


Co., 


DUMPING SHOVEL 
SCOOP TRUCK 


AN electric dump truck for han- 
dling in close quarters. Will 
pick up 10 to 15 cu. ft. in one 
load which can be elevated and 
dumped at any height. 

Yale & Towne Mfg. Co., 
4530 Tacony St., Philadelphia, 
Pa. 
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A.A.E. Requests Federal Aid 


in Defining "Engineer" 


The American Association of Engineers, 
following its annual meeting in mid-No- 
vember, has written President Roosevelt 
requesting a national conference to devise 
acceptable terminology for engineering 
licensure. The letter in part follows: 

“We are outlining the difficulties which 
we think stand in the way of the engi- 
neer’s adequate fulfillment of citizenship 
duties. Briefly the difficulty reduces itself 
to inadequate licensure. Engineering is 
far inferior to either medicine or law in 
the statutory requirements set up to cover 
practice. There are no positive educa- 
tional requirements. Licensure in turn can 
never be made effective until it is based 
on a thorough-going classification of pro- 


fessional enginering services which 
sharply differentiates professional engi- 


neering from allied trades and vocations. 

“Just now...non-professional  engi- 
neers have become suspicious of the intent 
and effect of professional licensure and 
are waging campaigns in many states for 
license laws of their own which will 
further confuse the issue. Both groups 
should have license laws, but each type 
of law should be built. . .so that neither 
group will be embarrassed by the license 
laws of the other. 

“We sincerely hope that it will be pos- 
sible for some governmental agency, the 
Bureau of Labor Statistics, which has 
already done some valuable work in analy- 
sis of the engineering profession, or a 
branch of the Department of Commerce, 
to call and sponsor a conference of the 
professional engineers, and the operating, 
or non-professional engineers, and even- 
tually work out this classification accepta- 
ble to both groups.” 

Attached to the letter were resolutions 


outlining the necessity for clearing up - 


“certain ambiguities. ..inimical to the 
interests of these other groups as described 
by National Engineer in its editorial and 
licensing section and by the editor of 
Power in an editorial in the July issue.” 
Misunderstanding was ascribed to pe- 
culiarities in the American vernacular in 
the wide use of the term “engineer”, 
which “creates confusion in the drafting 
of engineering license laws and makes 
difficult adequate and equitable enforce- 
ment of those measures.” 

















MEETINGS 


Smoke Prevention Assn. and Fuel Burning 
& Air Pollution Exhibition—3ist Annual 
Convention, May 81-June 5, Hotel Penn- 
sylvania, New York, N. Y. Frank A. 
Chambers, secretary-treasurer of S.P.A. 
and smoke inspector of Chicago, in charge. 


National Oil Burner & Air Conditioning 
Exposition & Convention— March 15-19, 
Convention Hall of Commercial Museum, 
Philadelphia, Pa. Oil Burner Institute, 
New York, in charge. C. F. Curtin, 
secretary. 


Leipzig Fair—Feb. 28 to March 8. 
Germany. 
700 years. 


Leipzig, 
Spring Fair will be 1977th in 
8.000 exhibits. 
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NW VE ty 
COOLING TOWER 


A view of the water-cooling tower being 
erected by Lancashire Electric Power Co., 
England, for its Kearsley generating station. 
260 ft. high, it is reported world’s largest in 
capacity and load as well as height 

(Travel & Ind. Devel. Assn. of G. B. & Ireland) 


1936 Record Electric Output 
Indicates New High in 1937 


Output of electricity in 1936 reached an 
all-time high, according to the Federal 
Power Commission’s report issued at the 
end of December. During the 12 months 
ended Oct. 31, 1936, total production was 
111,005,000,000 kw-hr. Previous high was 
recorded in 1935, when total production 
was 99,397,197,000 kw.-hr. The Com- 
mission predicted that 1937 would set 
an even higher output record, stating that 
“the steady increase from week to week 
indicates that this figure will be consid- 
erably larger for the present calendar 
year.” The report showed that steam 
plants lead all others in capacity with 
25,708,209 kw. Hydro-electric plants were 
rated second with a total capacity of 
9,854,808 kw. 

Also indicating increased consumption 
and output, Electrical World’s annual sta- 
tistical issue of Jan. 2 reported that the 
electric power and light industry will spend 
$635,000,000 in 1937 for new construction 
and maintenance. A minimum of $530,- 
000,000 of this amount will go into new 
capital equipment, 60% more than was 
spent for this purpose in 1936. In prospect 
are construction of new generating equip- 
ment double that of 1936, distribution 








systems expanded by over 40%, power 
transformers in step with generating ma- 
chinery, and welding equipment and indus- 
trial heating apparatus increased by 40 
to 50%. 

A survey by Electrical World shows 
that the number of customers increased 
by 715,000 during 1936 to a total of 
26,028,000, the highest in the history of 
the electrical industry. Meanwhile the 
average rate has dropped to a new min- 
ony of 4.73 cents from 5.03 cents in 
1935. 


Switching-Station Fire 
Darkens Newark, N. J. 


A fire, apparently caused by a short cir- 
cuit, in the oil-mounted circuit breakers 
and switches of the Essex generating 
plant of the Public Service Gas & Elec- 
tric Co. of New Jersey at Point-no-Point, 
on the west bank of the Passaic river, 
darkened the city of Newark for almost 
five hours on Dec. 28, 1936. The sudden 
failure halted almost all activity within 
an hour of sunset. Without electric lights 
were two hosptials with emergency opera- 
tions and the Newark air port. 

Smoke from the oil fire, which caused 
approximately $50,000 damage, sooted up 
the main bus bar so that it could not be 
used until it had been cleaned. Heat was 
so intense that firemen had difficulty in 
putting out the fire. The five generators 
were kept running, but the plant, like 
the city, was without light and power 
until power was brought in from the 
Rahway station. 

The State Public Utility Commission 
has requested the Public Service Co. to 
present a report, stating that “we will in- 
sist and see to it that the utility take im- 
mediate precautions to protect the lives 
and property of our citizens by requiring 
the furnishing of auxiliary service at all 
times, especially in such highly populous 
centers as Newark.” This report will be 
made public in the near future. 


Diesels Dominate 
Motor Boat Show 


Fifteen companies exhibited diesel en- 
gines at the 32nd Nationa! Motor Boat 
Show in Grand Central Palace, New York, 
Jan. 8-16, and also four of the cruisers 
shown were diesel-equipped, somewhat 
better than double the diesel showing last 
year. Included in special developments 
announced for the first time at the Show 
were a new high-speed directly reversible 
4-cycle engine by Fairbanks-Morse, the 
entry of Caterpillar into the marine-diesel 
field, and adaptation of its railway-engine 
unit injection system to marine engines 
by Winton. 

The new F. M. engine is also to be 
available as a power unit in two cylinder 
sizes: 7$x10-in. (35 hp. per cyl.) and 
8x104-in. (40 hp. per cyl.), both turning 
at 720 r.p.m., and having 6 or 8 cylinders, 
with individual Bosch pumps and injectors. 
Fairbanks-Morse also showed four other 
engines. 

Caterpillar is entering the marine field 
with two engines, the recently announced 
V-8 delivering 120 hp. continuous (130 hp. 
in stationary service) at 850 r.p.m. and 
160 hp. emergency, and the 4-cyl. 33-hp. 
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turning at 1400 r.p.m. The engines have 
“floating power” mountings, forced-feed 
lubrication, closed cooling systems and will 
be either electrically or gasoline-engine 
started, as desired. 

Winton showed two 200-hp. engines and 
a 300-hp., all turning at 1,000 r.p.m. The 
unit injection system, a combined fuel 
pump and injector, interchangeable as a 
unit, is primarily intended for lightweight, 
high-speed motive-power engines and will 
not be applied to stationary units. 
Superior showed three engines, the 
largest 135 hp. (7x9 in., 700 r.p.m.) and 
also had made three of the four diesel 
installations shown in cruisers. 

Atlas-Imperial showed a 135-hp., 4-cyl., 
10x13-in., 325-r.p.m. unit and two 950- 
r.p.m. engines, one a 4-cyl., 40-hp. and one 
a 2-cyl., 18-hp. Cooper Bessemer showed 
a railway engine intended for the New 
Haven Railroad, Speedway a 300-hp., 
Sterling several of its inclined-disk crank- 
less models, and Kermath an 84-hp. and 
a 113-hp. Buda exhibited five of its units 
with Lanova head, ranging from a 35-44 
hp. unit up to a 112-152 hp. Bolinders 
showed two of its standard oil engines 
and is soon to announce a new line of 
full diesels. Cummins showed two new 
units, a V-12 500-hp., 7x10-in. engine run- 
ning at 1,000 r.p.m. and a 4-cyl., 4x5-in., 
56-hp. unit running at 2,200. The latter 
will also be available with 6 cyl. for 85 hp. 
These will also be available for stationary 
units. Other diesels included Hercules, 
Covic, Redwing Comet, and Hall-Scott. 


Regina, Sask., Awards 
Municipal Plant Contracts 


Regina, Sask., recently awarded con- 
tracts for auxiliary power equipment for 
its municipal plant. Babcock-Wilcox Ltd., 
will furnish steam-turbine fan drives at 
$7,655; Mumford-Medland Ltd., electric- 
motor fan drive and control equipment at 
$4,820; Hilliard Corp., over-running cou- 
plings for turbines at $1,045; Peacock 
Bros., Ltd., six 10-in. Hopkinson valves 
for 450 lb. pressure and 825 deg. F. at 
$4,570; C. A. Parsons Ltd., 6- and 10-in. 
non-return valves for extraction points on 
turbines at $979.40; Crane Ltd., steam 
fittings and bolts at $1,537; and United 
Conveyor Corp., extensions to vacuum- 
type ash conveyor at $2,840. 


A.S.H.V.E. Meets in St. Louis 


American Society of Heating & Venti- 
lating Engineers held its 43rd annual 
meeting at the Hotel Statler in St. Louis, 
Mo., Jan. 25-27. Papers included “The 
Specific Characteristics of Fans” by M. 
C. Stuart and J. B. Lusk, “A Rational 
Method of Duct Design” by L. G. Mil- 
ler, “The Noise Characteristics of Air 
Supply Outlets” by D. J. Stewart and 
G. F. Drake, “Noise in Ventilating Sys- 
tems and Methods for Its Elimination” by 
J. S. Parkinson, “Cooling Requirements 
for Summer Comfort Air Conditioning” 
by F. C. Houghten, F. E. Giesecke, Cyril 
Tasker and Carl Gutberlet, and “Conden- 
sate and Air-Removal Rates in a Vacuum 
Heating System”, by D. W. Nelson. A 
more complete report will appear in 
Power for March. 
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Arc-Welding Foundation 


A new foundation has been established 
by Lincoln Electric Co., Cleveland, Ohio, 
for study and research in the arc-welding 
industry and named “The James F. Lin- 
coln Arc Welding Foundation”, in honor 
of the Company’s president. One of its 
primary functions will be stimulation of 
original design so that arc-welding proc- 
esses may be more widely used in modern 
fabrication. Principal direction of the 
Foundation’s work has been given by 
Dr. E. E. Dreese, head of the Department 
of Electrical Engineering at Ohio State 
University, Columbus, Ohio. 











OBITUARIES 


Rep CLARK HopGMAN, formerly me- 
chanical engineer with Draper Corp., 
Hopedale, Mass., and previously with 
Builders Iron Foundry, Providence, R. I. 
and General Electric Co., Lynn, Mass., died 
suddenly at his home in West Somerville, 
Mass., Dec. 29, 1936. 


Henry Vocrt, 81, president and founder 
of the Henry Vogt Machine Co., died 
at his home in Louisville, Ky., Dec. 27, 
1936. A native of Louisville, he developed 
Henry Vogt Machine Co. from a small 
machine shop started in 1880. 


ALBERT W. StrRONG, 64, president of the 
Strong-Scott Mfg. Co., Minneapolis, Minn., 


MERCURY-VAPOR UNIT 


A 1,900-kw. General Electric mercury-vapor 
steam unit shown lifted out of its firebox. 
Air heater may be seen at the left in the 
firebox. On the outside of the vapor unit 


are convection, liquid-heating and superheater 
tubes 


died at Northwestern Hospital in Min- 
neapolis on Nov. 25th, 1936, following 
an abdominal operation preformed a week 
before. He had been president of this 
company since its incorporation 39 years 
ago. 

J. F. Max Patirz, 70, chief consulting 
engineer for Allis-Chalmers Mfg. Co., 
Milwaukee, Wis., died suddenly Jan. 3 








of a heart attack. He had been asso- 


ciated with Allis-Chalmers for over 51 
years, for the past 26 as consulting 
engineer. 














PERSONALS 


P. L. Ruopes, Chatham, N. J., president 
of the Rhodes Packing Co., has been ap- 
pointed southern sales representative by 
Homestead Valve Mfg. Co., Coraopolis, Pa. 

LeLranp D. O'CoNNELL, formerly direc- 
tor of Westinghouse welding activities and 
introducer of the “cross-field” welder, has 
been appointed manager of the Denver, 
Colo., office. 

Cecit G. Rousu has been appointed man- 
ager of the Kansas City office, Westing- 
house Electric & Mfg., Co. to succeed C. 
W. Hamilton. 

Atty. MayLtanp H. Morse of Concord, 
former chairman of the New Hampshire 
Public Service Commission, has been ap- 
pointed legislative counsel to Gov. Francis 
P. Murphy. 

R. B. How.anp, former assistant to the 
president, has been elected vice-president 
and a director of United Engineers & 
Constructors, Inc., Philadelphia, Pa. 

A. P. Epwarps, formerly engineer with 
McColl, Snyder & McLean and with F. 
C. Purcell & Co., has joined George W. 
Akers Co., Detroit, Mich. 

FrANK R. McNINCH, a staff member of 
Federal Power Commission for the past 
three years, was appointed late in De- 
cember to head the Commission’s recently 
opened regional office in Chicago. 

H. R. WELLER has been appointed Cleve- 
land sales manager for General Refrac- 
tories Co., Philadelphia, Pa. Mr. Weller 
succeeds John C. Hopkins, who has re- 
signed to become associated with Well- 
man Engineering Co., Cleveland, Ohio. 

W. L. Martwick, former manager of 
the Steam Division, Foster Wheeler Corp., 
New York, N. Y., was recently advanced 
to general sales manager. 

Percy H. Tuomas has been appointed 
to head Federal Power Commission’s re- 
gional office at Atlanta, Ga. to succeed 
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Major A. R. Wellwood, who has resigned 
to accept a position with PWA. 


J. I. Rosrnson, former director and gen- 
eral sales manager, has been named vice- 
president of Crane Ltd., Montreal, Can- 
ada, to succeed J. Austin Murphy, who 
has retired after 51 years of service. 

Ropert DANIELS, a member of Lincoln 
Electric Co.’s sales staff since 1934, will 
head the Chattanooga, Tenn., office at 
1015 Hanover St. 


C. A. Reap, engineering and sales ex- 
pert of the Pittsburgh Coal Co., has been 
elected president of the National Coal As- 
sociation, and will head a drive by the 
NCA to educate producers and consumers 
in the efficient use of coal. 


W. J. Sommers, 505 Delaware Ave., 
Buffalo, N. Y., has been appointed repre- 
sentative there for Young Radiator Co., 
Racine, Wis. 

FREDERICK SALDITT has been elected vice- 
president of Harnischfeger Corp., Milwau- 
kee, Wis. He has been associated with 
this company for 13 years, and will con- 
tinue to supervise foreign operations in ad- 
dition to his duties as vice-president. 


CHARLES J. ALFKE has been appointed 
manager of the Hackensack Water Co., 
Weehawken, N. J. He has been controller 
of the company since 1924. 


J. M. PitcHer has been appointed re- 
search engineer in the Fuels Division of 
Battelle Memorial Institute, Columbus, 
Ohio. Mr. Pilcher is a chemical engineer- 
ing graduate of Virginia Polytechnic In- 
stitute. 

Dr. C. A. Barnes has recently joined the 
technical staff of Battelle Memorial In- 
stitute, Columbus, Ohio. Dr. Barnes has 
been assigned to the Fuels Division in the 
investigation of research problems in the 
combustion of fuels. 

Joun T. Brown, formerly works man- 
ager of the Chain Belt Co., Milwaukee, 
Wis., has recently been appointed a vice- 
president. 

WILLIAM J. JocKers has been appointed 
assistant sales manager of the Diehl Mfg. 
Co., electrical division of the Singer Mfg. 
Co., with headquarters at the factory, 
Elizabethport, N. J. 

JouNn Douctas, mechanical superintend- 
ent of the provincial government power 
plants, Edmonton, Alta., recently resigned. 


Mr. Douglas has been in the service of 
the Canadian government for 23 years. 
Dr. ALEx Dow, president of the Detroit 
(Mich.) Edison Co., has been awarded 
the A.J.E.E. Edison Medal for 1936 “for 
outstanding leadership in the development 





of the central station industry and its 
service to the public.” The medal was 
presented to Dr. Dow during the Insti- 
tute’s winter convention at New York, 
N. Y., Jan. 25-29. 

Pierce T. Wetter, for ten years on 
the staff of A.S.M.E. supervising its 
technical profession division, is now vice- 
president of American Cutting Alloys, 
Inc., 500 5th Ave., New York, N. Y. 

_ Harotp M. Watt will act as sales rep- 
resentative for the Elgin Softener Corp., 
Elgin, Ill, in southeastern and western 
Texas and in central and northern Louisiana. 

D. L. Maruies has been appointed re- 
search engineer with Metal & Thermit 
Corp., 120 Broadway, New York, N. Y. 
Since 1929 he has been a metallurgist with 
Westinghouse. 

W. J. Sommers will distribute industrial 
heating and cooling units for Young Radia- 
tor Co., Racine, Wis., in the Buffalo 
territory. 

Rosert McKay, executive of the Calgary, 
Alta. light and power department, has 
been promoted to superintendent of 


the light and power department. The 
appointment follows resignation of R. A. 
Brown as general superintendent of. all 
electrical utilities for Calgary. 

R. L. SmALLwoop has been appointed 
sales manager for Canada Pumps Ltd., 
Kitchener, Ont. The Canada Pumps Ltd. 
is a subsidiary of the Canadian Blower 
& Forge Co., Ltd. 

Joun W. Pootr, 369 Lexington Ave., 
New York, N. Y., has recently opened of- 
fices as a consultant on lubrication. Mr. 
Poole is a graduate of M.I.T., and was a 
staff member there for four years. During 
the past few years he has been specializing 
in solvent extraction of lubricating oils. 

J. Bropre SmirH, general manager of 
Public Service Co. of New Hampshire has 
been re-elected president of the Board of 
Water Commissioners in Manchester, N. H. 

GreorceE C. Ewine has been appointed 
New England representative of Ajax Flexi- 
ble Coupling Co., with offices at 10 High 
St., Boston, Mass. 

ASGER VISTRUP, acting plant manager 
of British Columbia Electric Railway Co., 
has been elected president of the Engineer- 
ing Profession of British Columbia. C. 
V. Brennan of Britannia Mining & Smelt- 
ing Co., Ltd., was elected vice-president, 
and councillors appointed were F. W. 
MacNeill, E. Redpath, A. M. Richmond, 
and James Robertson. Four others will 
be named by the Provincial Government. 

RussELL T. KERNOLL has been appointed 
chief engineer of Welded Fabrication, 
Edge Moor Iron Works, Edge Moor, Del. 
He was formerly associated with M. W. 
Kellogg Co., Jersey City, N. J. 

Joun E. Wray will head Allis-Chal- 
mers Mfg. Co.’s district office at Phila- 
delphia to succeed the late D. H. Kelly. 
Since 1919 Mr. Wray has been sales 
engineer for Allis-Chalmers at Phila- 
delphia. : 

















BUSINESS ITEMS 


WortHINGTON Co., INc., with offices in 
Seattle, Los Angeles, and Ei Paso, was 
absorbed by its parent organization, 
Worthington Pump & Machinery Corp., 
Harrison, N. J., effective Jan. 1. 


Additional Steam Plants Placed in Operation 








—Boiler———__, ° Econo- Air 





5 Eg be LG mizer Preheater é 
a -_ 1? wo = = = 
SC ¢ ¢ c. gs Ss 3 
Compiled by R. B. PURDY, z A 3. 4 3 ! 53” > 
Associate Editor = : 4 i 5 ~ zs m3 . 2 : gk g $e om 
Co ° ° a 2s 3, he Es a a Sos 
mand cae ¢ $8 8 £8 gaz 242 3° € EF € GF £6 
ak &F Z @ a S Zn Z ee 
Kansas City Power & Light Co............. Kansas City, Mo........ .... 1,400 815 1 300,000 5,102 7,034 1 10,000 1 36,800 16,000 
OD et Le Sk ck chasde bees Northville, Mich........ re ee ae IONEED: conse. «ccses 2 sauban Bo waeee! assumes 
United Light & Power Co.................. Davenport, Iowa........ kicas 900 825 1 £300,000 8,020 3,825 1 9,480 1 14,400 12,900 
EO ee es oe. cow dba 66's abe ks Toe Rok Ree bash eee ewes cine “RD Se ee: BED BBLOU0 sesecs cc sesene es Savewes: sexo 
OI es eee lec ew a Detroit, Mich........... aun a ee 2 MM cuesass: Gosaws. oc Sasase se “akeeue deems 
Roessler & Hasslacker Chem. Co........... Niagara Falls, N. Y...... _ 500 700) 1 70,000 8,470 SOs: 2 BRIS os. éenans 5 ,600 
Public Service of Indiana.................. Edwards Port, Ind...... ewe “SOD Fre 1 UD) cukciGs) beast So. “ASeeSS Ge Senne, “ween 
Southern Indiana Gas & Elec.............. Evansville, Ind......... oes SED! ces A ED ncaccs. Gaases ks: Ssewen Ss SueNeu: oeecwe 
North Dakota Power & Light Co........... TS eS | eee - 275 +4625 ~«#1 Dee SERINE Cuccas cs “enews Ge Seaaew wens 
OS Blue Earth, Minn....... sasc | Gae 2 Bee, SST arsccs sc ceuwes: Ss) Geoues. Seeoee 
General Motors Corp... .........-...0.000- Dayton, Ohio........... +s 20 1 Bop FAS 1BIN ks ceiess 1 4,170 2,855 
Allis-Chalmers Mfg. Co... ........ccccceeee Springfield, Ill.......... Sep e? GMB cae 1 37,000 5,650 Sino ankanc “ox Guarani 1,270 
National Sugar Refining Co................ Edgewater, N. J......... [sea SEED) ROD co Geceaees. Goatees Lsabebs Soc scaees. su). Uguossw Uaweeets 





C.T.— Condensing turbine, B.T.— Backpressure turbine, C.E.T.— Condensing extraction turbine, B.E.T.— Backpressure extraction turbine, S.— Stoker, 


116 


POWER—February, 1937 








Link-Bett Co., Chicago, Ill, has an- 
nounced two personnel changes. P. B. 
Engstrom will distribute Link-Belt cranes, 
crawler shovels, and draglines in Los An- 
geles and southern California. B. Howard 
McNeal has been transferred from Memphis, 
Tenn., to the Philadelphia, Pa., office. 

Tue M. G. LrupacH Co., 5005 Euclid 
Ave., Cleveland, Ohio, has been appointed 
representative of the Union Iron Works, 
Erie, Pa. in Cleveland and surrounding 


STRAWS 


Pointing the way business winds blow 


Board oF HEALTH, Wilmington, Del., 
plans furnaces, stack, mechanical-handling 
and other equipment in garbage-disposal 
plant near Shellpot Creek. Capacity about 
200 tons per day. Cost estimated at $220,- 


liday St. Baltimore, Md., has plans for 
extensions in ice and cold-storage plant. 
Cost about $30,000. 

LAKE WortH, FLA., contracted Watt & 
Sinclair Co., West Palm Beach, Fla., for 
extensions in municipal electric plant. Cost 
about $45,000. 

DeLanp, Fta., recently voted to build 
a municipal electric plant, pending a PWA 


loan of $351,000 and grant of $117,000. 


q 000. Financing through Federal aid. | TVA recently awarded a contract to 
— ame 5 sieaais- ie. iit names Harry C. Maier, city engineer. Foote Bros. Gear & Machine Corp., Chi- 
Ave, Didiadtiehile Pa., has opened a Board oF Epucation, Administration per Iil., Rs —_ sng Bore lock 
“aim ee as 804 a dd Bidg., 75 Pearl Bldg, Parkway and Twenty-First St., - — — — or Chickamauga 
St., Hartford, Conn. Philadelphia, Pa, plans boiler plant in 2¢ VUNtersville LOCKs. 


NEWARK WiIrE CLOTH Co. has appointed 


new 3-story central high school, on York 


Boarp or Trustees, St. Peter’s Hospital, 


; “ming. Rd. Cost about $2,400,000, of which Charlotte, N. C.,, plans central heating 

— ri ag oly ah $1,100,000 is Federal grant. Irwin T. plant _at new multi-unit hospital near 

Cheyenne "St. Tulsa, Okla., as representa- Catharine is architect for board. sr Park. | Cost about $350,000. M. M. 
tives. , HawTHorNE SAsH & Door Co., Shaw Murphy, president of board. 

Union Iron Works, Erie, Pa, an- St, New London, Conn,, will build a 1- | ARMour Ferritizer Works, Bartow, 


nounces appointment of Ellis T. Knob- 
loch as secretary and general manager 
succeeding E. H. Brevillier, who has 
resigned as general manager, but who 
remains as vice-president. 

WorTHINGTON Pump & MACHINERY 
Corp., Harrison, N. J., has absorbed its 
subsidiary, Carbondale Machine Corp., 
as of Jan. 1. , 














SOCIETIES and SCHOOLS 


ScHOOL OF ENGINEERING, JoHNS Hop- 
KINS UNIverRSiTy, Baltimore, Md., will 
observe the 25th anniversary of its found- 
ing Feb. 19-22. One of the program’s 
highlights will be an extensive exhibition 
of materials and processes relating to 
current engineering research problems. 
Among speakers are Dr. Karl T. Compton, 
president of M.I.T., and Dr. J. B. White- 
head, dean of the school. 

Lincotn Exectric Co., Cleveland, Ohio, 
is offering a 5-day course in arc-welding 
design and practice in New York, N. Y., 
Feb. 1-5. Meetings will be held in the 
Port of New York Authority building, 
15th St. and 8th Ave. E. W. P. Smith 
of Cleveland is in charge. Consultation 
service will be given in the mornings, prac- 
tical welding demonstrations in the after- 
noons, and illustrated lectures and open 
discussions in the evenings. 


story boiler house in connection with re- 
construction of woodworking plant, de- 
stroyed by fire, with loss over $80,000. 
Scholfield & Deimel, New London, archi- 
tects. 


PHILADELPHIA Etectric Co., Philadel- 
phia, Pa., has awarded Combustion En- 
gineering Co., a contract for two direct- 
fired, pulverized-fuel boilers to deliver 
600,000 Ib. of steam per hr. at 1,250 Ib. 
per sq.in. and 900 deg. F. for installation 
at Schuylkill station in conjunction with 
a 50,000-kw. topping-turbine unit. 

Koprers Co., Engineering & Construc- 
tion Div., Pittsburgh, Pa., is to build for 
Atlantic Refining Co. the first plant in the 
east to purify gas by new phenolate 
process. 


SOUTH 


McDonocH ScHoot For Boys, Mc- 
Donogh, Md., plans steam power house. 
Cost over $35,000. Palmer & Lamdin, 513 
N. Charles St., Baltimore, architects. 

Kinston, N. C., is arranging a bond 
issue of $100,000 for extensions in munici- 
pal power plant and waterworks pumping 
station at West Kinston. 

STATE Boarp oF HEALTH, Columbia, S. 
C., has approved plans for power plant 
at State Sanatorium, State Park, S. C., 
to cost over $75,000. 

INDEPENDENT IcE Co., 313-19 North Hol- 


Florida, recently sold its plant to Consoli- 
dated Products Co., 15 Park Row, New 
York, N. Y. The latter will sell three 
1,000-kw., 19-stage G.E. turbo-generators, 
four B&W 4,000-sq.ft. water-tuke boilers, 
surface condensers, two 800-hp. synchron- 
ous motors, switchboard, and auxiliaries. 


SOUTHWEST 


AMERICAN LiBerTy Pree LINE Co. is 
building a 17 mile, 6 in. pipe line for the 
Sulphur Bluff Oil Field with outlet at 
Talco, Texas. 

Homer, La., is considering a municipal 
gas plant and system. Estimates of cost 
soon. 

Everett C. WititaMs, 913 N.W. 16th 
St., Oklahoma City, Olka., has filed plans 
for l-story and basement ice-manufactur- 
ing plant at 1401-3 Linwood Boulevard, 
53x55 ft. Cost close to $30,000, including 
equipment. 

CONTINENTAL. Pipe Line Co. has awarded 
contracts to Williams Brothers Corp. for 
two Lindewelded oil lines; one a 16-mile, 
6-in line from Guthrie to Crescent, Okla., 
the other a 54-mile, 4-in. line from Or- 
lando to Lucien, Okla. 

Boarp or EpucatTIon, Gainesville, Tex., 
plans heating plant in new 2-story junior 
high school. Will cost $165,000. Elmer 
G. Withers Architectural Co., Inc., Mid- 
Continent Bldg., Fort Worth, Tex., archi- 
TECE; 


or Under Construction During 1936 
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U.S.— Underfeed stoker, T.G.S.— Traveling-grate stoker, C.G.S.— Chain-grate stoker, 8.8.— Sprinkler stoker, P.C.— Pulverized coal. 
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TORONTO POWER HOUSE, NIAGARA FALLS, ONT. 


An architectural study by Andrew C. Martin 


SHAMkOcK Om & Gas Co. recently 
awarded a contract to Maddux Bros. for 
a Lindewelded 14-mile, 20-in. gas line to 
run from Dumas southeast towards Borger, 
Texas. 


C. & S. Pipe Line Co., Corpus Christi, 
Tex., affliated with LaJita Oil Corp., has 
completed surveys for new 45-mile 6-in. 
welded-steel pipeline from Bentonville to 
Corpus Christi. Booster stations. Cost 
approximately $450,000. 


State Boarp oF AFFarRS, Oklahoma 
City, Okla. has approved plans for new 
pewer house at State Penitentiary, Mc- 
Alester, Okla. Cost about $50,000, with 


equipment. 


SHamrock Ort & GaAs Corp., Amarillo, 
Tex., plans power house in connection with 
new oil-refining plant in vicinity of Dumas, 
Tex., where site is being acquired. Cost 
ciose to $500,000. 


BARNSDALL REFINING Corp., Barnsdall, 
Gkla., plans power house at proposed new 
oil refining plant near Corpus Christi, Tex. 
Pumping station will also be built. Cost 
close to $1,000,000. 


MIDWEST 


Nires, Onto, will start work soon on 
extensions and improvements in municipal 
power plant. Fund of $176,500 has been 
arranged through Federal aid. Burns & 
McDonnell Eng. Co., Kansas City, Mo., 
consulting engineer. 


May Co., St. Louis, Mo., operating 
Famous-Barr Co. Department Store, Olive 
& Sixth Sts., and Railway Exchange Of- 
fice Bldg., 611 Olive St., is considering 
a complete air-conditioning system in both 
structures, to cost about $750,000. Work 
will begin early in spring. Will Levy, 
Railway Exchange Bldg., consulting archi- 
tect. 


MINNESOTA VALLEY CANNING Co., Le- 
Sueur, Minn., plans steam plant for can- 
nery at Martinsburg, Pa. A _ deep-well 
pumping station will be installed for water 
supply. Cost over $85,000. 

GERMANTOWN, OuHrIo0, plans electric 
operated pumping plant for sewage-dis- 


posal works. Fund of $135,000 is being 
arranged. M. W. Tatlock, 911 Ferndale 


Ave., Dayton, Ohio, is consulting engineer. 


JerFErsoN Horer, 415 North Twelfth 
St., St. Louis, Mo., plans central heating 
plant, pumping station and complete air- 
conditioning system. Will ask bids soon. 
A bond issue of $600,000 has been author- 
ized. 


GaLion, Oun10, contracted General Elec- 
tric for 3,000-kw. turbo-generator and 
auxiliary equipment, at $71,000, for munici- 
pal electric plant. Another award has 
been made to Ingersoll-Rand for con- 


denser at $27,000. 


Cuicaco & NortH WESTERN RAILWAY 
Co., Duluth, Minn., has contracted Gustave 
Kleinschmidt & Son, 416 Given St., Man- 
kato, Minn., for 1-story boiler house at 
Mankato yards. Cost about $25,000. 


BrEMEN, INpD., contracted Hodges 
Brothers, Warsaw, Ind., for construction 
of municipal electric plant. Award for 
electric equipment has been let to West- 
inghouse. Cost over $60,000. Leroy Brad- 
ley, 221 West Wayne St., Fort Wayne, 
Ind., architect. 


Otrumwa Gas Co., Ottumwa, Iowa, 
plans 3-in. welded-steel pipeline for na- 
tural-gas distribution. Cost about $100,- 
000. George Holmes, general manager. 


Vavparaiso, INp., will install two diesels 
and auxiliary equipment in waterworks 
pumping station. Complete plant will be 
electrified. Cost about $160,000. Charles 
Brossman, Chamber of Commerce Bldg., 
Indianapolis, consulting engineer. 


FrRANKForRT Soy BEAN Propucts Co., 
Joliet, Ill, Max Stammerjohn, head, re- 
cently organized, plans steam plant for 
processing service at new local plant for 
production of soy meal and oils. Site has 
been acquired near intersections of State 


Highways 30 and 45. Cost over $85,000. 


AETNA PorTLAND CEMENT Co., Bay City, 
Mich., will expand power house at local 
mill, and purchase steel coal bunkers, con- 
veyors and coal-handling equipment, coal- 
burning facilities and miscellaneous equip- 


ment. Sigmund Firestone, 59 South Ave., 
Rochester, N. Y., consulting engineer. 


Kansas City, Mo., contracted DeLaval 
Steam Turbine Co., Trenton, N. J., for 
motor-driven centrifugal pumping unit and 
auxiliary equipment, with rated capacity 
of 24,000,000 gal. per day, for East Bot- 
toms waterworks pumping station, at $41,- 


676. 


PropucE TERMINAL CorporaTION, Union 
Stock Yards, Chicago, Ill, contracted 
Poirot Construction Co., 2001 West Persh- 
ing Rd, for new 1-story power plant. 
Cost about $100,000. A. Epstein, 2001 West 
Pershing Rd., consulting engineer. 


Rusu Canninc Co., Washburn, Mo., 
will start construction of steam power 


house for products canning plant at Van 
Buren, Ark. Cost close to $50,000. 


SprRINGFIELD City Water Co., Spring- 
field, Mo., plans installation of motor- 
driven pumping machinery and auxiliary 
equipment. Will cost about $450,000. 
Black & Veatch, 4706 Broadway, Kansas 
City, Mo., consulting engineers. 


WISCONSIN VALLEY IMPROVEMENT Co., 
404 Third St., Wausau, Wis., has secured 
permission from State Public Service 
Commission for bond issue for hydro- 
electric” development on Big and Little 
Eau Pleine Rivers, including construction 
of dam at Rainbow reservoir and canal 
for diverting water from Big St. Germain 
River into Gilmore Lake. Entire project 
will cost about $15,000,000. M. W. Kyler 
and W. E. Brooks, engineers for company. 


Rock County Etectrric Co-OPERATIVE 
AssoOcIATION, Janesville, Wis., John Dybe- 
vik, secretary, recently organized, plans 
diesel-electric plant for rural electrification 
system. Equipment costing $40,000 will be 
purchased for station. Financing through 
Federal aid. 


SHELL Pipe Line Co., Shell Bldg., St. 
Louis, Mo., plans construction of three 
large pumping stations along 200-mile 
welded steel pipe line from East Texas oil 
field district, near Kilgore, Tex., to bulk 
terminal at Houston, Tex., for booster 
service. 


KLAMER-GOEBEL FURNITURE Co., Evans- 
ville, Ind., is planning boiler house in con- 
nection with rebuilding part of factory 
recently destroyed by fire. Loss estimated 
close to $100,000. 


KIECKHEFER CONTAINER Corp., Milwau- 
kee, Wis., plans power house and pumping 
plant at new kraft paper pulp mill near 
Plymouth, N. C., where 75-acre tract of 
land has been acquired. Cost over $4,000,- 
000. General erection contract to James 
Stewart & Co., 230 Park Ave., New York, 
N. Y.; Lee Engineering Co., Charlotte, 
N. C., will be associated with building 
contractor in engineering work. 


NAaApo_Leon, Ouro, will call bids soon for 
extensions in municipal power plant, includ- 
ing installation of new boiler unit and 
auxiliary equipment. Froelich & Emery, 
Toledo, consulting engineers. 


MertAm Co., Cleveland, Ohio, has com- 
pleted an extension to its gas and oil engine 
rebuilding plant, 100x54 ft, to permit 
handling larger engines. 


Dickey Or Co., Wichita, Kan., has 
awarded a contract to the P. H. Joseph 
Construction Co., for 2 parallel 4 in. oil 
lines, both 10 miles long. 
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DicHTton, Kan., is arranging $30,000 
through bond issue for extensions in mu- 
nicipal power plant, including new engine 
and accessories, 

St. Lourts Water Co., St. Louis, Mo., 
contracted United Engineers & Construct- 
ors, Inc., 1401 Arch St., Philadelphia, Pa., 
for complete filter plant at Howard Bend, 
Missouri River. Cost about $729,000. 


A. E. AppLeyarp, Appleton, Wis., and 
associates plan power plant at Gurney 
Falls, Gurney, Wis., for new industrial 
plant. Cost about $100,000, approved by 
State Board. 


LITCHFIELD, MINN., contracted Fair- 
banks-Morse Co., Chicago, Ill., for 1000- 
kw. diesel engine-generator unit for en- 
larging municipal electric plant. Cost about 
$100,000. 


WEST 


Pusiic SERvICE Co. oF CoLorapo, Den- 
ver, plans  coal-handling additions to 
steam-electric generating plant at Val- 
mont, near Boulder, Colo. 


Krasn PackinG Co., 3290 East Vernon 
Ave., Vernon, Los Angeles, Calif., has filed 
plans for 1-story boiler house at local 
fruit-packing plant. 


Pustic UtILitrEs Commission, San 
Francisco, Calif., contracted Williams 
Brothers & Haas, Inc., Merchants’ Ex- 
change Bldg., for installation of Crystal 
Springs pipe line No. 2 for main water 
supply, extending from Crystal Springs 
Dam to point on El Camino Real, near 
Burlingame, Calif., comprising 24,600 ft. 
of 60-in., and 660 ft. of 78-in., welded steel 
pipe, at $643,939. 


PEND OreEILLE Mines & Metats Co., 
Newport, Wash., will begin work soon on 
hydro-electric plant at Metaline Falls, 
Wash., for power service at mining prop- 
erties. Permission has been secured from 
Federal Power Commission. Cost over 
$150,000, with transmission line. 


City CouNcILs or OAKLAND, BERKELEY 
AND EMeryYVILLE, Calif., plan power plant 
and electric-operated pumping station for 
proposed joint sewage treatment works for 
three municipalities. Cost about $2,000,- 
000. Financing through Federal aid. 
Mayor W. J. McCracken, Oakland, heads 
project. 


SPOKANE County Rurat Etectric Co- 
OPERATIVE ASSOCIATION, Plaza, Wash., 
plans diesel-electric generating plant for 
rural electrification system. Station will 
be equipped for initial capacity of 900-kw., 
and will cost about $100,000. Bids for 
equipment will be asked soon. $290,000 
through Federal aid. 


VisaLtia Mititinc Co., Visalia, Calif. 
plans boiler house in connection with re- 
building of grain and feed milling plant, 
recently destroyed by fire. Loss close to 
$300,000. 


Bitter Roor IRRIGATION District, Ham- 
ilton, Mont., contracted J. L. McLaughlin, 
Great Falls, Mont., for 70-in. welded-steel 
pipeline over three gulches in lower Bitter 
Root Valley, totaling about 2,500 ft., for 
water-supply line, at $69,830. 


Sewarp, ALASKA, will take new bids in 
March for proposed municipal hydro- 
electric plant at Upper and Lower Lost 
Lakes, following rejection of recent bid. 
Will include two 375-kva. hydraulic tur- 
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bines with generator units, and complete 
accessory equipment; power substation and 
1l-mile transmission line. Fund of $140,- 
G00 through Federal aid. Hubbell & Wal- 
ler, Seattle, Wash., consulting engineers. 


GENERAL BREWING CorporATION, 2601 
Newhall Ave., San Francisco, Calif., has 
approved plans for steam plant in brewery 
at Carroll and Newhall Aves. Cost close 
to $250,000. Fred H. Meyer, Kohl Bldg., 
architect. 


FOREIGN STRAWS 


J. Eaton & Co., Ltp., Toronto, Ont., 
will construct a $20,000 boiler house for a 
cotton mill in Hamilton, Ont. Will purchase 
all equipment. 


SCHREIBER, ONT., has awarded a contract 
to Cebrario Brothers Ltd., Schreiber, for 
enlarging the municipal power house. Will 
need a 6-cyl. diesel. 


METROPOLITAN WATER Boarp, London, 


England, is planning installation of steam - 


boilers at the Crayford and Orpington 
pumping stations. Project will cost about 


$160,000. 


GRANBY CONSOLIDATED MINING, SMELT- 
ING & Power Co., Ltp., has awarded a con- 
tract to the Combustion Engineering Corp., 
Montreal, Que., for a steam-generating unit 
to be installed in the power plant at Prince- 


ton, B. C. 


A. E. Juxes & Co., Ltp., Vancouver, 
B. C., is building a $150,000 power plant 
for Pend Oreille Mines & Metals Co., in 
British Columbia. 


City oF St. UrBAIN, QUE., recently voted 
to build a municipal power plant at a 
cost of $35,000. Engineer has not been 
selected yet. J. Girard, clerk. 


Owen Sounp Pusiic Utinities Com- 
MISSION, Owen Sound, Ont., J. R. McLin- 
den, superintendent, is planning a central 
heating plant for the business district of 
the city. 


NIAGARA-ON-THE-LAKE, Ont., town coun- 
cil, J. E. Masters, clerk, is receiving bids 
for the supply and erection of new boilers 
and heating system for its water works. 


Bale St. PAUL, Que., town council is call- 
ing bids for construction of a municipal 


power plant. 
mately $30,000. 


STaTeE ELectriciry COMMISSIONER OF 
Victorta, 32 Williams St. Melbourne, 
Australia, will receive bids until March 2, 
1937, for supply and erection of complete 
boiler plant in Melbourne. 


MELBouRNE, AustRALtA, H. S. Woottan, 
town clerk, will receive bids until Jan. 11 
for the supply and delivery of a steam 
turbine or the alternate proposal of the 
supply, delivery and erection of a turbo- 
alternator and condensing plant. 


Project to cost approxi- 


METROPOLITAN WATER, SEWERAGE AND 
DraINaGE Boarp., Sydney, Australia, has 
placed an order with Davey, Paxman & 
Co., Ltd., Colchester, Eng., for several 
diesel engines for belt driving existing air 
compressors. 


ELECTRICAL ENTERPRISES OF THE CAPITAL 
oF PRAGUE, Prague, Czechoslavakia, are 
building a Loeffler boiler unit to be called 
the Prague-Holesovice power station. Vit- 
kovice Mines, Steel & Iron Works Corp. 
has the contract for installing the unit 
which will deliver steam at a temperature 
of 950 deg. F. and a pressure of 1950 Ib. 
to a 3-cyl. turbo set. 


New SoutH WaAtLeEs DEPARTMENT OF 
RAILWAyYs, Sydney, Australia, will receive 
bids until Feb. 17 for two water-tube boil- 
ers complete with accessories, mechanical 
stokers and spare parts. Address general 
manager. 


MINISTRY oF INDUSTRY, Provincial Gov- 
ernment of North District of Lower Cali- 
fornia, Ensenada, Lower California, plans 
power plant and pumping plant at pro- 
posed pulp and paper mill at Mexicali, 
Lower California. Cost over $400,000. Ap- 
plication has been made to Federal Gov- 
ernment of Mexico, Mexico, D.F. 


MExIco 
has ap- 


COMPANIA DE PETROLEOS DE 
(PETROMEX), Mexico, D.F., 
plied for federal concession to build 
a welded-steel pipe line from gas field 
district near Poza Rica, State of Vera 
Cruz, to Mexico City, for natural gas 
transmission, where large control and dis- 
tributing pipe lines will be installed. Line 
will be approximately 150 miles long and 
cost about $1,300,000. 


MORE KW'S FOR BRITAIN 


One of five hydro-electric plants, pet of Galloway $15,000,000 power project, which will 


provide electricity for southern 
worked 5 years on the giant project. 


cotland and northwestern England. 
This plant is at Carlsfad. 


2,000 men have 
The entire dam and 


reservoir scheme, when finished, will impound over 900,000,0U0 gals. of water. Globe-l'or 











120 


I’ve always liked the old 
story of the squatter who lived under 
a leaky roof for years. His stock ex- 
cuse was, “Wal, when it ain’t rainin’, 
I don’t need the roof, and when it is 
rainin’, it’s too wet to go up and fix it.” 


Anticipating trouble was no part of 
his existence. But with a chief it is 
a vital part. Half our salary is paid for 
our ability to see around corners. We 
have to be ready for trouble when it 
pops, as well as to be ready for changes 
when the time comes to make them. 
We must figure how we’ll get new ca- 
pacity most economically when the need 
becomes vital, and how we'll take care 
of any job in the plant if the present 
encumbent gets sick or leaves. As well 
as being operating engineers, we must 
be the practical kind of schoolteachers, 
without the usual teacher’s pets and 
with real knowledge to teach as well 
as reprimand. 


This vital part of the chief’s job in 
what the highbrows call “employee re- 
lationships” is training the men coming 
up, each man for the job ahead, up to 
and including the chief’s job itself. 
Supplement your own knowledge there 
with books, magazines, manufacturers’ 
bulletins. Some of this material is ac- 
cessible only to you—you get it because 
you are the chief; the man down the line 
can’t get it unless you pass it along. 
You can get many bulletins and higher- 
class magazines; he can’t. So pass 
them down the line, suggesting specific 
things to read. In that way, each pub- 


BEFORE THE RAIN ... 


lication justifies its cost over and over 
again, even if that cost was only the 
postage to bring it to you. 


In one sense, every good power 
engineer is a consulting engineer. He 
talks with other engineers, possibly not 
so well grounded; he visits them; or he 
may even be invited occasionally to 
make suggestions for a fee. I don’t 
mean by that that he replaces the con- 
sulting engineer—he just prepares the 
ground. 


In our contacts, all of us can pass 
along to others, outside our own or- 
ganizations, or in other branches of 
them, the things we have learned. 
Often, the chief in the largest plant in 
town is really consulting engineer, with 
or without portfolio, for every other 
plant in town, for they all play follow 
the leader. He should be—it’s every 
man’s responsibility to pass along to 
others the things which have already 
been passed along to him. Only in that 
way can the knowledge of power engi- 
neering be carried forward. 


These things go far towards thatch- 
ing your own roof—mending leaks be- 
fore the rain. 


GEORGE EDWARDS 


Engineer 
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Boulder Dam, that colossal engineering 
achievement of all time, incorporates more 
than $200,000.00 worth of Cutler-Hammer 
control equipment. Experienced engineers 
well know the importance of dependable 
Motor Control. They also know something 
too often overlooked by executives in 
America’s factories ... that the importance 
of any motor or its control can never be 
judged by its size. At Boulder Dam, even 


MERICA’S GREAT ENGINEERS CHOSE CUTLER-HAMMER CONTROL FOR BOULDER DAM 


the smallest motors are protected by gen- 
vine Cutler-Hammer Motor Control as 
specified. When you install new motors or 
purchase modern motorized machines of 
any size, select Motor Control with care. 
On this basis, you, too, will specify 
Cutler-Hammer and refuse all substitutes. 
CUTLER-HAMMER, Inc., Pioneer Manufac- 
turers of Electric Control Apparatus, 1358 


St. Paul Avenue, Milwaukee, Wisconsin. 


q THIS ADVERTISEMENT APPEARS IN THE SATURDAY EVENING POST FEBRUARY 27, 1937 ISSUE ke 








NEW BULLETINS 


Supported Wall Construction— Geo. P. 
Reintjes Co., 2517 Jefferson St., Kansas City, 
Mo. 12-page Bulletin No. 101 describing “The 
Advantages of Reintjes Furnace Construc- 
tions.” Shows standardized wall. 


Diesels—The Cooper-Bessemer Corp., Mount 
Vernon, Ohio. 8-page bulletin on Type-EN 
diesels, rated 25 to 35 hp. per cylinder, and 
built in 3, 4, 6 and 8 cylinders. Shows 
patented atmospheric release, constant-pres- 
sure fuel-injection system, through-bolt con- 
struction, floating power cylinder liners, and 
wrist-pin construction. 


Pneumatic Products—C. A. Norgren Co., 
Denver, Colo. 24-page Catalog No. 200 de- 
scribes automatic air-line lubricators, regu- 
lating and reducing valves, diaphragm relief 
valves, automatic gas_ regulators, special 
sprays, hose, pop safety valves, strainers, 
blow valves, hose couplings, air vents and 
similar equipment. 


Sectional Storage Units—Hahn Engineering 
Co., 30 Church St., New York, N. Y. 6-page 
folder No. 20 on cast-iron sectional storage 
units, including tanks, bunkers, hoppers, 
bins and silos for coal, coke, ashes, clinkers, 
sand and other corrosive and abrasive mate- 
rials. 


Water Treatment—Elgin Softener Corp., 
Elgin, Ill. 16-page “The Inside Story of 
Boiler Water Conditioning” is clear, non- 
technical discussion of all methods. Shows 
importance of selecting right method to suit 
your water. 


Materials Handling — Gifford-Wood Co., 
Hudson, N. Y. Catalog gives detailed de- 
scriptions, tables, drawings, etc., on mate- 
rials-handling equipment. 


Sprayed Molten Metal—Molten Metallizing 
Division, Condenser Service & Engrg. Co., 
Inc., 310 Twelfth St., Hoboken, N. J. 8-page 
lithographed bulletin on metal spraying, 
illustrating and giving data on typical jobs. 


Baldwin-Southwark — The _Baldwin-South- 
wark Corp., Paschall P. O., Philadelphia, Pa. 
New quarterly house organ, “Baldwin- 
Southwark,” first issue celebrating 100th 
anniversary of company. Data on South- 
wark, De La Vergne, I. P. Morris, Pelton, 
divisions. 


Coals—Coal Times, Herbert Black, publisher, 
15 S. 8th St., Cincinnati, Ohio. Vol. 1, No. 1, 
issued Dec., 1936. A trade journal of the coal 
industry. 


Stokers—Detroit Stoker Co., Detroit, Mich. 
6-page bulletin No. 818, ‘Power Plant, Fort 
Colins, Colorado”, a reprint from Power, Oct., 
1936. 


Air-Conditioning Grilles—Hart & Cooley Mfg. 
Co., 61 W. Kinzie St., Chicago, Ill. 4-page 
bulletin No. 1 gives charts and curves substan- 
tiating quietness of H & C grilles and registers. 


Variable-Speed Transmission—New Departure 
Mfg. Co., Bristol, Conn. Booklet No. A-71 
describes operation and gives mounting dimen- 
sions for variable-speed ‘‘Transitorq’. 8 pages. 


Ball Bearings—New Departure Mfg. Co., Bris- 
tol, Conn. Booklet No. A-178, 24 pages. Gives 
prices, weights, dimensions, and equivalents for 
all types of forged ball bearings. 


Turbine Pumps—Byron Jackson Co., Berke- 
ley, Calif. 40-page bulletin No. 366 on deepwell 
turbine pumps. Charts, diagrams and _ illustra- 
tions. 


Overhead Cranes—Cleveland Crane & Engrg. 
Co., Wickliffe, Ohio. 6-page mailing-piece on 
“Tramrail”’ cranes for loads up to 3 tons. 


Galvanized Sheet Metal—American Rolling 
Mill Co., Middletown, Ohio. Folder describes 
“‘Paintgrip” sheets, readily paintable without 
acid or weathering treatments. 


Condenser Tubes—Bridgeport Brass Co., 
Bridgeport, Conn. 52-page ‘‘Condenser Tube 
Manual’, a ready reference on condenser, heat- 
exchanger and sugar tubes. Charts and dia- 
grams show chemical and structural character- 
istics. 

Control Grids—Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 12-page bulletin No. 1176 de- 
scribes electrically-energized grids for controlling 
mercury-are rectifiers and inverters. 


Boilers & Stokers—Combustion Engineering 
Co., Inc., 200 Madison Ave., New York, N. Y. 
Mailing piece on types. 


Welding & Cutting—Air Reduction Sales Co., 
60 E. 42nd St., New York. N. R 16-page 
bulletin, a picture story of gas and _ electric 
welding and hand and machine gas cutting, also 
latest developments in applications and equip- 
ment. 
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NEW PLANT CONSTRUCTION 





McGraw-Hill Business News Department Is Pre- 
pared to Furnish a More Complete Daily Service 


Arkansas — White River Power Co., c/o 
Arkansas Power & Light Co., Little Rock, or 
c/o Electric Bond & Share Co., 2 Rector 
St., New York, plans dam and 102,000 h.p. 
hydro-electric plant on White River, at Wild 
Cat Bend. Federal Power Comn. has author- 
ized project. 

Calif., Cedarville—Surprise Valley Electrifi- 
cation Cooperative, Cedarville, allotted $360,- 
000 loan by Rural Electrification Administra- 
tion, to construct 284 mi. rural distributing 
lines and 900 kwh. hydro-electric plant to 
furnish energy for 682 customers in Lassen 
and Modoc Counties, power plant on Ash 
Creek, near Adin, substations at Lake City, 
Davis Creek and Canby. 

Calif., Fresno—City to vote on proposal to 
issue bonds Feb. 25, for $2,990,000 to finance 
purchase and improvement of distributing 
system of San Joaquin Light & Power Corp., 
within city limits. 

Calif., Modesto—Modesto Irrigation Dist., 
Cc. E. Plummer, electrical engr. for district, 
estimates of cost made for steam generating 
plant to provide stand-by service for elec- 
trical power systems of Modesto and Turlock 
Irrigation Dists., would have capacity of 
10,000 kva. Contract now existing with San 
Joaquin Light & Power Corp. for stand-by 
service will expire in 1939 and Directors of 
both districts plan steam plant construction 
prior to that time. 


Calif., San Francisco—City and San Fran- 
cisco Co., Bd. Supervisors decided to submit 
to voters at special election about Feb. 16, 
a proposed charter amendment providing for 
issuance of $50,000,000 of revenue bonds to 
finance municipal distribution of electricity. 
It would become effective after approval by 
a majority of the voters and ratification by 
the State Legislature. The amendment would 
compel the Public Utilities Comn. of the City 
and San Francisco Co. to take immediate 
steps towards acquiring (through purchase, 
condemnation or construction) a _ city-wide 
distribution system. The amendment would 
authorize the Commission to put into effect 
the so-called ‘‘Plan No. 7,’ but would not 
hold the Commission strictly to the provi- 
sions of that scheme. “Plan No. 7” pro- 
vides for the purchase of the Pacific Gas 
and Electric Company’s distribution for $39,- 
700,000, construction of a Red Mountain gen- 
erating plant for $1,125,000 and the purchase 
from the Pacific Gas & Electric Co. of trans- 
mission, stepdown and standby services. 

Idaho-Priest River—J. E. Schaefer asks 
State Reclamation Commission for permission 
to divert 800 second feet from Priest River 
for power purposes, declaring his intention to 
construct dam flume and powerhouse, $450,000. 

Ind., Bluffton—Bd. P. Wks., F. Buckner, 
mayor, City Hall, plans purchasing equipment 
for municipal light and power plant, incl. 
2,500 k.w. turbine, condenser,’ circulating 
pumps, other pumps, $75,000; 50 additional 
valves for watermains $4,000; 400 hp. water 
tube boiler, stoker and steam _ separator 
$18,000. Total est. $97,000. B. H. Freeland, 
c/o owner, engr. 

Ind., Valparaiso—Bd. P. Wks., E. J. Cotter- 
man, clk., making preliminary plans water- 
works improvements, requiring 2 new diesel 
engines, electrification of 6 pumps, 500,000 
gal, capacity, elevated steel storage tank 115 


ft. high, remodeling pumping station, c.i. 
main, ete. $160,000. Bond issue approved. 
Cc. Brossman, 1009 Chamber of Commerce 
Bldg., Indianapolis, engr. 

Ia., Bradford—Co-Operative to be formed 
and plans constructing 2,00 


0 k.w. capacity 
power plant. $225,000 allotted by REA. 

Ia., Forest City—Bids Feb. 3, by W. C. 
Haugland, city clk., constructing municipal 
light and power plant, incl. cooling tower, 
oil tanks, 3 Diesel engines with generators, 
electrically driven generators, accessories, 
auxiliary equipment and _ piping. $165,000. 
Young & Stanley, Inc., Muscatine, engrs. 

Ia., Palmer—Co-Operative to be formed and 
plans constructing 1,600 k.w. capacity gen- 
erating plant. $185,000 allotted by REA. 

Ia., Storm Lake— City engaged Young & 
Stanley, Inc., engrs., Muscatine, to make sur- 
vey and complete report on local situation 
for new light plant. 

La., New Orleans — New Orleans Public 
Service Co., Inc., plans expending $2,800,000 
for additions and extensions to its principal 
(Market St.) powerhouse, incl. 37,500 kva. 
turbine and boiler of same capacity, neces- 
aly conduits, steam connections, water pipes, 
etc. 

Me., Fairfield—Central Main Power Sta- 
tion, plans electric power sub-station to re- 
place burned structure. To exceed $60,000. 
Fire loss $100,000. 

Mich., Wakefield — City officials are consid- 
ering proposal of Fairbanks-Morse & Co., 
4023 North Lincoln Ave., Chicago, IIL, to 
furnish a municipal electric generating plant. 
$106,200. 

Minnesota and North Dakota — Northern 
States Power Co., R. F. Pack, pres., 15 South 
15th St., Minneapolis, Minn., plans installing 
additional generating unit of 46,700 hp. ca- 


pacity to Riveiside steam station on Mar- 
shall St. N.E., constructing additional line 
between Riverside station and downtown cen- 
ter, improving Hiawatha Substation, etc., all 
at Minneapolis, Minn.; constructing new sub- 
station and other improvements at St. Paul., 
Minn.; installing new generating unit, Grand 


Forks, N.D.; and sub-station rebuilding at 
Belgrade, Minn. $8,142,000. Engineering 
dept. of owner, engrs. 


Neb., Omaha—Nebraska Power Co., Ralston 
St., plans constructing power plant in South 
Omaha, if satisfactory arrangements can be 
made with Metropolitan Utility District, for 


furnishing gas. $1,500,000. F. E. Smith, ch. 
engr. 

N. Y., Clyde—Village, Village Hall, plans 
construction municipal power plant, public 
hearing to be held soon. $30,000. L. Reyn- 
ols, Geneva, and J Decker, Rochester, 
N. Y., engrs. 


N. Y., Jamestown—City, Bd. Public Utilities, 
City Hall, plans improving distribution -facili- 
ties for municipal light and power system, 
incl. auxiliary underground transmission lines; 
also erecting sub-station at Boatland, Fair- 
mount Ave. and West 9th St. $218,000. 
Maturity soon. C. O. Johnson, supt. 


N. D., Grand Forks—Northern States Power 
Co., South 8rd St., plans furnishing, installing 
additional 4,000 hp. generating unit, new 
boilers, etc., at plant. 


N. D., Walhalla—Municipality plans electric 
light and power plant. $50,000 or more. C. 
D. Norton, Bismarck, engr. 


O., Ashtabula—Cleveland Electric Illumi- 
nating Co., 75 Public Square, Cleveland, plans 
electric light and power plant improvements, 
incl. 50,000 kw. turbo-generator. $1,500,000. 


O., Salem—Ohio Edison Co., 25 East Board- 


man Ave., Youngstown, soon takes bids con- 
structing on new sub-station. $125,000. Pri- 
vate plans. 

Pa., Easton — Lafayette College, Easton, 
plans new central heating plant, $175,000, 
and addition to library, $125,000. Arrange- 
ments for financing now in progress. Dr. 


W. Lewis, pres. 


Pa., Grove City—Borough, H. F. Smith 
secy., Borough Bldg., making plans 32x40 ft. 
electric light plant addition. F. H. Pehl- 
man, Grove City, engr. 1,000 hp. generator, 
750 kva. to be furnished by Cooper Bessemer 
Co., Grove City. 


Pa., New Castle—Pennsylvania Power Co., 
L. B. Round, vice-pres. and genl. megr., 19 
East Washington St., subsidiary Common- 
wealth & Southern Corp., 20 Pine St., New 
York, making plans steam power plant, dis- 
tribution and transmission lines, incl. sub- 
stations, near here. $2,800,000. Private plans 
by owner’s engineers. Site not selected. 


R. I., Providence — State, Emergency P. 
Wks., State Office Bldg., plans brick, steel, 
concrete power plant, Mt. Pleasant Ave. 
$40,000. Engineer not appointed. 

S. D., Flandereau—Municipality plans elec- 
tric light and power plant. $170,000. J. W. 
Emburg, Madison, engr. 


Tex., Plainview—City, T. V. Shelton, mayor, 
withdrew application made to f . or 
loan and grant to finance construction of mu- 
nicipal light. and power plant. $423,246. 
J. E. Ward, 544 Harvey-Snider Bldg., Wichita 
Falls, engr. 


Va., Harrisonburg—D. W. Thomas, chn. 
Electric Light Committee of City Council, 
announces that arrangements will be made 
to construct an additional unit municipal 
power plant with view to supplying current 
to Shenandoah Valley Co-operative. 


Washington and Idaho—Washington Water 
Power Co., 825 Trent St., Spokane, plans 
constructing 50 mi. 60,000-110,000 volt lines 
between Moscow and Orofino, Idaho; erect- 
ing sub-station at Orofino, Idaho; replacing 
lines in Washington between Magnesite sub- 
station and Colville, Wilbur and Hartline, 
Diamond and St. John; constructing 60,000 
volt line from Hartline, Wash., to Almira, 


Wash., new sub-stations at Spokane, Wash., 
and Almira, Wash. $1,250,000. Budget in- 
cludes $160,000 for meters and metering 
equipment. 

Ont., Kitchener—Municipality, V. S. Mac- 
Intyre, megr., making plans sub-station in 
South Ward, $50,000. Public Utilities Comn., 
King St., engr. 


Ont., Ragged Rapids—Hydro-Electric Power 
Comn. of Ontario, soon takes bids diversion 
of part of Muskoka River into Muskosh 
River and hydro-electric development of 
10,000 to 12,000 hp. Development will sup- 
ply 60 cycle system in Georgian Bay Dist. 
$1,000,000. Private plans. 


Que., Montreal—Quebec Northern Electric 
Co., Ltd., 1600 Notre Dame St. W., Montreal, 
making plans constructing dam on Ottawa 
River. $5,000,000. F. A. Gaby, 660 Ste. Cath- 
erine St., engr. 
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